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Arithmetic  in  all  its  Parts. 

CONTAINING 

I.  Vulgar*  pIY.  Sexagefisnal .  CVII.  Lineal* 

JI.  Decimal.  >V.  ‘Political*  <  VIII.  Infirumental, 

III.  Duodecimal*^!*  Logarithmical* cIX.  Algebraical* 

With  the  Arithmetic  of  Negatives,  and  Approximation 

or  Converging  Series. 

The  Whole  intermix'd  with  Rules  New ,  Curious ,  and  Ufeful x 
moftly  Accounted  for  in  the  P  RE  FACE. 

The  Algebraic  Part  is  rendered  more  Plain  and  Eafy  than  hath  been 
done,  by  Inftru&ive  Rules  and  Examples  Literally  and  Numerally,  in  a 
Method  New  :  Solving  Equations,  Simple*  Quadratic,  Cubic,  &c.  feve- 
ral  ways. 

And  in  the  proper  Places  of  this  Work  are  An  Accurate  Table  of  Logarithms 
to  iooco,  and  Rules  to  find  thofe  to  icoccccoo,  and  Natural  Numbers 
to  fuch  Logarithms  5  with  the  full  Vfe  of  the  Table  in  Multiplication,  Di- 
vifion,  Involution,  Evolution,  and  in  the  Solution  of  all  Cajes  of  Compound 
Interest,  of  which  there  are  24  Large  and  Exquifite  Tables,  (and  one  for 
the  Valuation  of  Church  or  College-Leafes  of  their  Land)  as  alfo  thofe 
of  Simple  IntereH  and  JJ'if count  j  with  a  new  Method  of  finding  the  latter 
and  the  prefent  Worth  of  Money  for  Days. 

Alfo  Ample  Definitions  and  Explanations  of  Numbers,  Quantity's,  and  Terms 
ufed  in  all  Parts  of  Arithmetic,  in  Alphabetical  Order;  rendring  the  Whole 
more  Intelligible,  and  the  Eafier  Learned. 

With  an  APPE  NDIX,  (hewing  the  Menfuration  of  more  Superficies  and 
Solids,  than  any  Book  wrote  purpofely  on  that  Subject  has  exhibited. 

This  TREATISE,  for  Copioufnefs  and  Novelty  of  Matter  and  Method,  far  exceeding  the 

moft  Perfect  Arithmetic  extant. 

Neceflary  for  all  who  would  in  a  fhort  Time,  and  with  little  Study,  acquire  a  competent  Knowledge 
of  Numbers  and  Species,  or  would  make  any  confiderable  Progrefs  in  the  Mathematicks.  S 
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L  0  ND  ON,  Printed  :  And  fold  by  Mr.  Mount  and  Comp,  on  Tower-Hill ; 
Mr.STRAMAN  and  Mr.  Simon  in  Cornhill  ;  MuRnaplock,  MoKnapton,  and* 
Mi'.Holland,  in  St.  Raul's  Church-yard ;  Mt-Browne,  Mr.  Mears,  and  Alr.VA- 
lentine,  by  Temple-Bar ;  Mr.  King,  in  Wefmhfier-Rall ;  Mr.  Clements,  at 
Oxford ;  and  Mr.  Crownfield,  in  Cambridge.  1721. 


To  the  Learned 


Dr  .JOHN  KEILL  M.D. 

Feliozv  of  the  Royal  Society ,  and  Profejfor  of 
Afronomy  in  the  'Univerfity  of  Oxford. 

REATNESS  and  Goodnefs  (you 
know,  Sir)  compleat  the  Rational 
Specie :  By  Greatnefs  I  mean  true 
Magnanimity  embelifhed  with  Learn¬ 
ing  and  Science ;  by  Goodnefs  I  fup- 
pofe  fuch  a  one  as  above,  finifhed  with  an  hum¬ 
ble  condefcending  communicative  Temper  or 
Difpofition  :  And  by  how  much  any  one  excels 
in  the  former,  by  fo  much  he  is  to  be  admired 
for  the  latter  Endowments.  I  need  not  tell  the 
World  how  much  the  Qualifications  and  Ac¬ 
quirements  of  the  firftkind  are  yours,  Sir:  Your 
Learned  Treatifes  of  Philofophy,  Aftronomy, 
& c.  in  another  Language,  are  fufficient  Indica- 
trons  of  that :  And  tor  the  other,  I  have  expe¬ 
rienced  your  Condefcending,  Generous,  and 
Diffufive  Goodnefs,  not  only  in  your  giving  me 
an  Opportunity  of  being  known  to  you ;  but  by 
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the  many  Favours  in  fo  Ihort  a  time  received 
from  you :  which  propitious  Providence  having 
lb  ordered  as  to  be  the  Confequence  of  my  wri¬ 
ting  the  following  Book ,  I  could  neither  juftly 
nor  naturally  think  of  Dedicating  it  to  any  but 
Y  ourfelf.  • 

And  altho  I  am  far  from  having  intended  this 
Treatife  for  the  few  of  your  Superior  and  Uni- 
verfal  Genius ;  yet  I  am  not  without  hopes,  but 
that  upon  an  impartial  and  particular  Perufal, 
even  fuch  as  you  may  find  fome  things  Novel 
and  Acceptable.  And  as  for  thofe  who  have  not, 
but  are  defirous  to  acquire  the  Knowledge  of 
Arts  Mathematical,  (a  Study  fo  exceeding  Plea- 
fant  and  Ufeful)  I  have  endeavoured  to  guide 
them  at  leaft  to  the  Entrance  of  that  large  and 
unfrequented  Path  in  which  you  and  fome  others 
of  your  molt  Illuftrioufly  Learned  Royal  Society 
have  made  fo  vaft  a  Progr efs. 

The  Preface  enumerates  fome  of  thofe  many 
Things  which  I  take  to  be  New,  and  not  con¬ 
tained  in  any  other  Treadle  of  Arithmetic  in  our 
own  Language  :  And  for  what  is  in  others,  I  know 
you  are  a  much  better  Judge  than, 

SIR , 

Tour  Obliged  and  mojl  Humble  Servant , 

Edw.  Hatton. 


(V) 


AVING  for  many  Tears  pafl  fpent  my  Leifure  Hours  in 
Mathematical  Study  s,  and  not  meeting  with  any  Treat  if e 
teaching  in  a  SuccinB  Order ,  and  Good  Method,  all  the 
Parts  of  Arithmetic ;  and  having  made  Emendations  and 
Improvements  in  mofl,  and  inveftigated  and  d {[covered 
things  new  in  many  others :  I  fuppofed  the  Publication 
thereof  would  be  accordingly  received  by  the  Studious  in 
this  Art.  But  to  be  a  little  more  particular,  I  have  by  way  of  Intro- 
du&ion  inferted  very  Ufeful  and  Copious  Definitions  of  Numbers, 
and  Explications  of  Terms  Arithmetical,  which  will  admit  of  the  Whole 
being  eajier  underflood  and  fooner  learnt.  1  have  next  given  the  mod 
Large  and  plain  Numeration-Table ;  and  Tables  and  Rules  to  affift 
the  lefs  knowing  in  Addition  without  Pricking  and  Carrying  ;  and  how 
to  add  Money,  Weight,  Meafure,  &c.  by  one  Rule:  AIJo  Tables  of  Weight, 
Meafure,  & c.  in  a  more  accurate  Method,  and  more  various  than  others  : 
The  Reafon  of  the  Way  of  Working  in  Subtraction  and  Multiplica¬ 
tion;  and  in  Multiplying  by  fever al  Digits,  I  have  given  the  Reafon  zvhy 
the  ProduBs  of  all  from  the  firfl  are  put  one  place  more  towards  the  left 
hand :  AIJo  a  large  "Table  for  Beginners,  and  a  new  brief  one  of  my  own 
contrivance  for  the  more  Skilled.  In  Divifion  I  have  /hewed  four  feveral 

Ways, 


VI 


The  PREFACE. 

Ways,  with  the  Reafon  of  the  Method  of  Operation,  and  how  to  find  ad 
the  even  Parts  of  any  Numbers,  which  is  applied  in  finding  the  Aliquot 
Parts  of  a  Pound  Sterling,  & c.  And  befides  the  plain  and  befl  Way  of 
Extracting  the  Square  and  Cube  Roots  of  Numbers,  1  have  given 
Rules  how  to  do  that  of  the  Biquadrate  by  an  Example  altogether  New, 
and  mufl  be  efieemed  Curious ,  efpecially  to  thofe  who  are  not  acquainted  with 
Algebraic  Canons.  In  Progreffion  you  have  fever al  things  not  to  be  found 
in  other  Bcoks  of  this  Subjeti ;  as  Rules  to  find  the  'Total  of  a  Series  pro¬ 
duced  by  different  Pallors,  and  of  the  Changes  to  be  rang  on  any  Number,  of 
Bells,  dec.  with  the  Reafon  of  the  Abftrufe  Rules  for  finding  the  To¬ 
tals  of  Series’s,  whether  the  Ratio  be  Arithmetical  or  Geometrical :  And 
have  recommended  this  Part  of  Arithmetic  to  the  Learner's  Perufal,  and 
not  to  be  paffed  over,  as  is  too  common  both  in  Books  and  Schools.  And 
whereas  others  on  this  SubjeEl  give  but  four,  or  at  mcfl  five  kinds  of  Rules 
of  Proportion,  l  have  in  this  Treatife  exhibited  T  welve.  The  Rules 
of  Practice  are  far  more  Numerous,  Brief,  and  Methodical,  than 
any  done  by  another  Hand :  And  here  are  many  things  more  than  common 
in  Fellow  Blip,  as  three  fever  al  Ways  of  anfwering  Quefticns,  dec.  as  alfo 

Alligation,  Barter,  and  Equation  of  Payments. 

In  Decimal  Arithmetic  ( befides  the  Hint  given  of  a  New  Specie  there¬ 
of)  you  have  fo  many  things  truly  Novel  and  Curious,  efpecially  in 
Re  duel  ion  and  Multiplication,  as  would  be  too  prolix  to  enumerate ;  where 
you  will  find  fome  Anfwers  exhibited  by  fixrf  and  accurate  Methods  quite 
contrary  to  the  General  Rules  given  for  Addition  and  SubftraBion  ;  i.  e.  By 
Adding  and  Sub  fir  aBing  one  and  the  fame  Number,  as  Units  to  Tens  place, 
&c.  and  the  contrary. 

And  in  the  Ufe  of  Decimals,  befides  the.  Way  of  anfwering  any  Qiieflion 
by  Decimals  as  exallly  as  by  Vulgar  Fr allions  (which  to  me  is  wholy  new) 
you  have  the  only  Genuine  Tables  of  Difcount  that  I  know  extant, 
with  a  New  as  well  as  more  Brief  and  Eafy  Method  of  Computing  both 
Difcount  and  Prefent  Worth  of  any  Sum  for  Days,  (fo  much  praElifed 
by  Traders)  the  Foundation  of  which  you  will  find  in  Algebra,  Chap.  10. 
I  have  next  /hewed  the  Arithmetic  of  Duodecimals  and  Sexagefimals; 
the  former  ufed  in  Menfuraticn  of  Superficies  and  Solids,  the  latter  (chiefly) 
in  Aftronomy ,  whence  called  by  fome  Afironomicals :  and  thefe  I  have  done  in 
.a  new  plain  Method,  and  for  the  more  difficult  Cafes.  As  to  Political 
Arithmetic,  I  have  faid  enough  to  fhew  its  Nature  and  Manner  of  Procejs 
to  difeover  what  is  required,  illuflrating  the  fame  by  Examples,  and  have 
ref  erred  to  others  who  have  purpofely  and  wholly  treated  thereon.  In  Loga¬ 
rithms  /  have  omitted  nothing  that  I  could  find  necelfary  or  deficient 
in  other  Authors  3  and  believe  I  may  with  Veracity  affirm ,  That  no  Book 


The'  P  K  E  F  A  C  E.  vii 

of  Arithmetic  affords  fo  ample  and  plenary  InftruElions  on  that  Head :  And 
have  endeavoured  to  render  that  part  which  has  put  many  to  a  Ne  plus 
ultra  (as  being  fomewhat  lefs  intelligible,  and  not  eafily  retained  in  Me¬ 
mory)  I  mean  the  Addition  and  Subftra&ion  of  the  Logarithms  of  ‘ 
Decimals,  plain  to  any  of  a  moderate  Capacity  ;  and  have  enlarged  in  a 
familiar  way  on  the  Ufe  of  Logarithms  in  Multiplication,  Divifion, 
Involution,  Evolution  or  the  Extraction  oj  the  Roots  of  all  Powers ;  and 
in  the  Solution  of  all  the  Cafes  of  Compound  Intereft  :  As  alfo  how 
Operations  in  Vulgar  Fractions  are  performed  by  Logarithms,  whereof  I 
have  given  you  a  large  'Table  actually  and  by  Inflection  to  joooo,  and 
jnade  it  Jubfervient  for  Natural  Numbers ,  tho  fo  great  as  ioooooooo,  by 
help  of  a  fable  of  Proportional  Parts  (there  alfo  inferted)  or  without  it ; 
and  have  taken  the  elaborate  Pains  to  write  both  fables  all  over  with  my 
own  Hand ,  that  1  might  the  better  anfwer  for  their  Accuracy :  In  doing 
whereof  I  have  corrected  33  Errors  in  one  of  our  lafi  publlfhed  fables  to 
10000  ;  and  comparing  the  fame  alfo  with  Mr.  Norwood7*  3  d  Edition  of 
his  frigonometry ,  1  have  reZlified  his  in  182  fever al places  :  fo  that  I  hope - 
mine  will  be  found  very  Correct.  In  Lineal  Arithmetic  I  have  performed 
my  Operations  three  feveral  ways,  and  have  fhewed  how  to  make  the 
Lines  of  Chords  for  the  Menfuration  of  Arks  of  Circles',  the  Line  of 
half  Tangents  for  Diameters ,  or  thofe  Great  Circles  reprefented  thereby  in 
Projections  of  the  Sphere  ;  and  the  making  the  Line  of  Numbers,  com¬ 
monly  called  Gunter7*  Line,  to  any  Radius  from  a  fable  of  Logarithms ; 
and  this  both  on  a  right  Line  and  on  the  Ambit  of  a  Circle  :  which  I  would 
not  omit ,  in  regard  I  found  many  of  the  Inftrument-  Makers  that  I  di fcour fed 
on  this  matter ,  to  be  ignorant  of  it.  What  I  have  advanced  in  Inftru- 
mental  Arithmetic,  will  be  found  not  only  New  and  P leaf ant,  but  very 
Ufeful ,  particularly  the  new  and  plain  Way  of  Working  by  Neper7*  Bones 
but  efpecially  the  Ufe  of  my  New  Circular  Inftrument  contrived  by  me, 
whereby  the  Reduction  of  Coin,  Weight,  and  Mealure  to  Decimals, 
and  the  contrafy,  are  fpeedily,  eafily,  and  accurately  performed ; 
not  by  guefs ,  (as  feme  Scales  only  have  them)  but  aZlually  and  explicitly , 
as  1  have  ffewn  by  various  Examples.  And  Multiplication ,  Diviffn,  and* 
Extraction  of  Roots ,  &c.  may  be  done  by  the  two  Lines  of  Numbers  made  / 
to  turn  round  one  within  the  other ,  and  are  placed  next  the  Limb  or  Edge  of 
the  Inflrument ,  the  Dimenfion  whereof  being  fo  large  as  33  Inches ,  I  doubt 
not  but  it  will  be  allow’d  as  the  befl  and  moft  Compleat  extant  for  all  Arith¬ 
metical  Ufes.  In  Algebra  1  have  previoufly  given  many  more  Numerous 
and  Ufeful  Definitions  relating  to  this  Analytical  Art ,  than  any  freatife 
of  Arithmetic  affords  ;  and  have  throughout  that  profound  Science  illuflrated 
the  Nature  and  demonftrated  the  Truth  of  the  Symbolical  Opera¬ 
tions  > 
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tions  by  Numeral  Examples,  intermixing  feveral  things  New,  and  my 
own  Invention  :  particularly  the  Way  of  finding  the  Uncise  of  Towers  to 
the  i$th,  and  the  Powers  of  a  Binomial  to  the  io th,  as  alfo  the  Uncia  of 
any  Term  or  Member  of  any  Power  without  the  Knowledge  of  thofe 
of  any  previous  Power.  I  have  alfo  floewed  the  Reafon  of  the  Procefs  in 
Extracting  the  Roots  from  the  refpeBive  Powers  of  a  Binomial  i  and 
have  likewife  ?nade  the  Algorithm  of  Surds  very  perfpicuous  by  Examples 
in  Numbers  as  well  as  Species,  and  have  done  the  like  in  all  the  Rules 
of  Algebra ;  and  1  have  floewed  not  only  the  Solution  of  Simple  Equa¬ 
tions  and  thofe  by  various  Portions,  but  Quadratical  and  Cubical, 
each  three  different  ways  :  In  all  which ,  as  well  as  in  Approximation  or 
Converging  Series,  I  have  purpofely  defigned  to  render  the  Manner  of 
Solution  intelligible  to  a  mean  Capacity ,  that  being  the  principal  thing  in 
which  the  Learned  Authors  on  this  SubjeB  have  been  deficient.  The  Arith¬ 
metic  of  Negatives  I  have  fully  accounted  for,  as  will  appear  if  to  what 
is  faid  under  [Negative  Arithmetic]  in  the  Alphabetical  Explanation  at 
*l:e  beginning  of  Algebra,  you  add  what  is  in  Seel.  3.  of  Chap.7.  in  Sed.2, 
3,  4,  5.  of  Chap.  10.  and  under  the  lafi  of  my  Examples  of  Converging 
Series ,  near  the  Clofe  of  this  Treatife. 

But  notwithftanding  the  particular  Regard  of  my  former  Labours ,  and 
efpecially  of  this,  to  promote  a  fort  of  Learning  fo  Vfeful  to  the  Public ;  yet 
fo  numerous  are  the  captious  and  prejudiced  Readers  of  this  cur  envious  Age , 
that  it  would  be  Vanity  in  me  to  hope  to  efcape  their  Cenfures.  But  if  my 
Endeavours  prove  acceptable  to  the  two  Claffes  of  Readers  for  whom  they 
were  chiefly  intended,  i.  e.  the  Candid  and  Induftrious  Teacher  and  the  Di¬ 
ligent  and  Studious  Learner ;  1  fhall  efteem  it  a  good  Step  towards  an  ample 
Compenfation  for  the  uncommon  Care  and  Trouble  of  this  Performance  thus 
dedicated  to  the  Service  of  the  Public  ;  and  fhall  the  lefs  regard  the  Carps 
and  rafh  Judications  of  pragmatical  and  ungrateful  Dijpofitions,  who  fancy 
there  is  nothing  in  Arithmetic  beyond  what  they  have  acquired  the  Knowledge 
of:  or  if  they  learn  any  thing  from  a  Bock  of  this  kind ,  will  be  the  lafi  in 
paying  their  Acknowledgment,  and  probably  the  fir  ft  in  decrying  the  Work y 
becaufe  it  will  inflruB  fome  to  know  more  than  they  would  have  them,  or  (as 
we  fay )  make  others  as  wife  as  themfelves.  However,  I  would  not  be  dif- 
couraged  by  the  ill  Con  dull  of  fuch  from  imitating  the  moft  PerfeB  and  Be¬ 
nign  Pattern,  ivho  is  kind  to  the  Unthankful  and  the  Evil :  for  whatever 
fome  Authors  may  have  propofed  in  being  fo,  I  have  difclofed  my  Thoughts 
this  way,  much  more  to  promote  the  Proficiency  of  the  Reader ,  than  to  indi¬ 
cate  the  Science  of  the  Author. 

And  for  the  Encouragement  of  the  Impartial  and  Ingenuous  Student,  wl.O 
laying  afide  Pride  and  Prejudice ,  defigns  only  Improvement  iu  the  Knowledge 
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of  what  is  contained  in  the  fubfequent  Pages y  I  can  affure  himy  that  I  hav 
faithfully  adapted  this  Work  to  the  Capacity  of  the  lefs  Acute y  and  hav  „ 
offered  to  his  Perufal  many  things  which  he  will  not  find  elfewhere ;  cJ 
which  I  have  given  fome  Infiances y  as  above y  though  you  have  many 
more  mentioned  jn  the  Index y  which  will  be  found  Exuperations* 

I  have  not  in  this  Treatife  (as  is  common  where  there  are  many  Parts 
of  Mathematicksy  &c.  in  one  Volume )  only  touched  on  each  kind ;  for  you 
will  find  Vulgar  Arithmetic,  Decimals,  Logarithms,  and  Algebra, 
as  copioufly  infifted  on,  as  in  almoft  any  cTreatife  wrote  only  upon  fome 
one  of  thofe  Species :  Nor  can  any  thing  be  expelled  to  make  the  whole  more 
truly  agreeable  to  the  Title ,  which  is  a  piece  of  fuflice  that  all  Authors 
owe  to  the  Publicky  and  cannot  be  denied  but  to  have  been  fully  obferved  by 
mey  as  I  am  not  without  Vouchers  from  good  Hands ,  to  confirm  the  Truth 
of  specially  in  my  Merchant^sMagazine,  and  my  Index  to  Intereft. 

And  for  the  Satisfailicn  of  fuch  as  are  cautious  of  buying  the  firfl  Im- 
preffion  of  a  Book ,  becaufey  fay  they,  there  may  be  Additions  to  future 
Impreffions ;  I  do  hereby  promife ,  that  as  I  know  of  no  Necejfity  for  ity  fo 
I  have  no  thoughts  of  doing  any  thing  farther  on  this  Subjell. 

I  have ,  befides  what  1  promifed  in  my  Propofol  to  Subfcribers ,  added  an 
Appendixy  which  contains  the  befi  Way  of  meafuring  a  greater  Variety  of 
Superficies  and  Solids ,  than  any  Book ,  though  wrote  purpojely  on  that  Sub¬ 
ject,  exhibits. 

In  finey  I  am  fo  fenfible  of  the  Care  and  Affiduity  ufed  to  finijh  this 
Body  of  Arithmetic ,  fo  as  to  render  it  in  fome  degree  Compleat,  that  I 
hope  I  need  not  doubt  of  its  being  acceptable  to  the  World  ;  which  hath  al¬ 
ready  favoured  mey  by  a  kind  Reception  of  my  former  Endeavours  in  this 
Wayy  although  I  had  not  be  flowed  near  that  Thought ,  which  (in  Gra  'i- 
tude )  1  have  done  on  this  Worky  in  order  to  prefent  ity  as  near  as  I  coaldy 
in  PefeBicn. 

For  befides  all  that  is  abovefaidy  I  have  not  only  comprifed  in  this  Trea- 
tife ,  the  mo  ft  material  Tables ,  and  other  things  in  my  Index  to  Inter  ejly 
(which  j hall  never  be  but  here  re-printed)  but  have  added  Tables  of  Simple 
Intereft  at  4  per  Cent,  of  Difcount  at  4  and  5  per  Cent,  and  16  Tables 
of  Compound  Intereft  at  3,  4,  and  8  perCent.  And  the  faid  Index 
(before  the  mailing  thefe  confiderable  Additions  to  it)  was  approved  of  and 
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—An  erroneous  Way,  publified  by  a  conjiderable  1 
Author ,  dett  lied  } 

-Tables  of  D ; [count 
Vfe  of  the  Tables  thereof 
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•  - Of  the  Biquadrat  Rooty  a  new  Way 

•  - Of  the  Roots  of  V Agar  Frattions 

■  —  Of  Decimals 

—  - By  Lines 

- - By  Neper’s  Rods  or  Bones  2*78, 

- By  Logarithms  254, 

■  - By  Algebra  3W,  318,  339,  34° 

•  •  ■  - By  Converging  Series  368  Ore. 

Explanation  of  Algebraical  Terms  290  ,&c* 

Falie  Pofition,  in  a  better  Method  than  the  common  128 
Fellowfhip  done  three  feveral  Ways ,  and  more  plain ^ 

and  adapted  to  the  prefent  Pratt  ice  of  Merchants,  109 
&e.  than  the  Method  in  other  Arithmetick,  &c.  j 
Fines  payable  for  Church  or  College  Leafesy  with  a  Table  23 1 
Fine  off  Renty  or  the  contrary ,  how  done  279 

Fractions,  V ulgar  61 

-  - Decimal  ,  1 3 1 

Duodecimal  238 

■  Sexagefmal  242 


"~To  divide  by  that  Line 
-To  extratt  Roots  thereby 
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Gain  and  Lofs  in  Buying  and  Selling  108 

Geometrical  Square,  to  find  its  Area  Append.  2 

Geometrical  mean  Proportionals,  to  find  1,  2,  or  3,&c.  81 

Glafier  s  Work ,  the  befi  Way  to  meafure  it  Append.  16 
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Homogeneal  >  Numbers  or  Quantities 
Homologous  J 
Hyper  bolick  Conoid ,  to  find  the  Solidity  Append.  13 
Income  of  England,  from  Land,  Trade,  Art  and  Labour 

- ■  Of  France  and  Holland 

Indices  oc  Logarithms,  a  Table  thereof 

- -  Negative  Indices ,  how  to  add ,  &C. 

Inllrumental  Arithmetick  by  Neper  V  Rods,  and  a  new  7 
Circle  y 

Intereft,  how  by  the  Tables  of  4  and  5  per  Cent,  the > 
Interefl  at  the  Rates  from  I  to  10  per  Cent,  is  cafi-  f  1  S<5" 
ly  found  J 

’Simple  Interefl ,  Tables  at  4 and  5  per  Cent.  170,1 77 
mVfe  of  thofe  Tables  .185 

. . .  • Compound  Tables  at  3,  4,  5,  6y  8  and  10  per-^  21 d 

Cent.  i.  e.  24  Tables  to  61  tears  f  &c. 

»  —  «■>  -  Z)fe  of  Compound  Interefl  Tables  228 

— --'How  to  compute  Simple  Interefl  t  67 

—Compound,  how  computed  2io,&c. 
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Line  of  Numbers ,  *7*  making  and  ufe  270,  272,  and  274 
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Lines  of  equal  Parts ,  half  Tangents ,  their  making! 


and  ufe 


•To  divide  any  right  one  into  extream  and  mean 
Proportionals 


275 

81 


Literal  Numbers ,  Numeration ,  and  Addition  thereof 
Lives,  To  find  the  Value  of  Eftates  for  them 
Logarithmical  Arithmetick  184 

Logarithms  of  Decimals,  &c.  how  to  find  them  25 d 

- *7w0  /orr*  0/  Tables ,  Examples  thereof  264,  2d  5 

rc?  Truth  of  or  enlarge  Tables  267, &c. 

•70  fittd  thofe  to  very  large  Number *,  (as ui  269 
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Tables  thereof  eafy  and  corrcSt 


Long  Meafure ,  a  ccmpleat  Table  thereof 
Lune^  or  Crefccnt y  to  find  the  Area  thereof  Append.  8 
Menfuration  of  Superficies  Append.  i5&c. 

— - Of  Solids  A^ppeud 
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Mixt  Number  sy  a  neve  way  to  multiply  by  any  Nurn-^ 
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fides  the  Product  •  ’  •  j  1 5- 

Multiplication  of  entire  Numbers 
— -  1  -Two  Tables  (one  Curious  and  New 
• The  Rcafon  of  the  way  of  Operation 


—Of  lr dgar  PraSh  ons 
-Of  Decimals  (with  many  new  Ways ) 
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-  By  Logarithms 

— By  Lines y  three  Ways 
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Reger's  Bones  or  Rods  t  277 

Numeration  of  intire  Numbers ,  with  moft  compleat  Tables 

- Of  Vulgar  PraEhions 

- Of  Decimals y  with  two  Tables  thereof 

•———9/  Duodecimals 
m  -  ■  Of  Scxagefimals 

— — Df  Logarithms  (as  to  the  Charatlerifticks ) 

- Of  Neper’j  Bones 

—  ■  -Of  the  diagonal  or  circular  Infirument  (Plate  J5.) 

_ _ On  the  Line  of  Numbers 

• - - —  of  Algebra  288 

Number,  an ^  *^at  a  Unit  is  a  Number  \  fee  ? 

intire  Number  in  the  Introdu&ion  >  * 
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On  the  Earth  and  Sea 
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Oil,  how  to  reduce  Weight  into  Meafurey  See.  with  the 
Reafon  of  the  Rules 
Painters  &  Plaifter’j  Workywith  what  to  meafure  'em  Ap. 
Parabolick  Conoid  and  Spindle  defined  and  meafured  Ap, 
Parallelogram  and  Parallelapleuron,  to  find  their  Area 
Parallelopipedon,  to  find  its  Solidity  Append,  pag.  ? 
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famey  with  a  large  Table  thereof  j 

Practice,  with  1 49  Rules  thereof  for  Jhort  working  in  > 
a  new  and  mofl  brief  Method  y 

Prelent  Worth  of  any  Sum  of  Money  or  Annuity  at  com¬ 
pound  In  ter  eft  y  due  any  Number  of  Fears  hence  to  6 1 
to  find  the  fame  by  Decimals 
-'Ey  Logarithms 
Proof  two  Way  sy  of  the  Truth  of  the  Rules  for  calcula-) 
ting  Difcounty  and  that  matter  fet  in  a  clear  Light  y 
Progreflion  Arithmetical  73 
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Proportion,  fingle  direSb  and  Revers  ,  double  dirc& 
and  Revers  ;  6y  Numbers,  three  Varieties  • 

/>//W  ^/rf#  Revers  \  triplicate,  harmonica! , 

/c/?  uiplicat  Proportions 
Quadratick  Equations ,  Examples  and  Rules  for  their 7  343 
Solution ,  by  compleating  the  Square,  mo  Ways  1  j  337 

- Subfiitution ,  /tpo  PfGyj  342  and  343 

Queftions  refolved ,  Wj/V/j  compyp  or  form  fimple  Equations  3  44 

— — - Which  form  Quadratick  Equations  350 

* - —  Which  have  various  P options  353 

Reduction  of  intire  Numbers,  depending  38 

— — - general  Rule  for  it  40 

- Afcending  49 

- — - Of  Vulgar  Frail  ions  ^4 

- — -  -0/  Decimals ,  op//-/?  Rules  new  (fee  the >  134^ 
word' Value)  y  &e. 

- i?y  circular  Inflrument  283,&c. 

•— — - Of  Surd  Quantities .  3  2 1  ,&c. 

Revers  Proportion  6$,  88,  92 

Reverfions,  /?otp  to  find  the  Value  of  Money  or  Annul -  £  278, 
ties  b  J  279 

Rombus  4?^  Romboids,  fo  /w/a?  their  Appen. 

Roots,  /te’r  Powers  to  the  1  oth  Xntrod.  pag.  8.  ? 
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Rules  of  Proportion ,  twelve  Kinds ,  pag.  83  ft?  95. 
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Simple  Equations  ,  Examples ,  and  eight  general  Rules!  333 
thereupon  5  &c* 

Simple  Inter  efi,  how  computed  by  Decimals  itfy 

Solids,  rta  Menfuration  thereof  Append.  9 

Sphere,  its  Fruftums *,  to  find  their  Solidity  Appen.  10, 14 
Speroid,  to  find  its  Solidity  Append,  p,  13,  2,  3 

• - 77?o  Frufiums  thereof  525 

Sphere  or  Globe,  to  find  its  Convex  Area  Append.  7 
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• The  Reafon  from  the  Algebraical  Canon 


Squaring,  a  Number  by  the  Algebraical  Canon 
Square  and  Solid  Adeafure,  two  'Tables  thereof 
Subduple  Proportion,  fubmultiple ,  See.  vid.  Introd. 
Subtraction  of  intire  Numbers ,  and  the  Reafon 

— * - Of  Vulgar  Fractions 

- Of  Decimals 

■r  1 '  Of  Logarithms 

- - 'Of  Algebra 

Surd  Quantities ,  the  Arithmetic %  thereof 

*  - 'Subfir aFHon  thereof 

Tables  of  Weight ,  Adeafure ,  &C. 

—  - Of  Numeration  2  12, 

*  - Of  Literal  Numbers 

—  - Of  Pence 

*  - Of  Drams,  Ounces,  and  Pounds 

■  ■  ■  For  Adult iplicat ion  2  33. 

— -  '—Of  all  the  aliquot  Parts  of  a  Pound  Sterling,  and 1 


31 6 

9 
30 
<58 
146 

•253 

301 

321,&c. 

325 


XXU1 

Page  Chap.  Sect. 

a?^vj*5L5 

10  <5 

1  2 


Addition 


1 


14 

17 

18 
21 
34 


1 

2 

3 

7 

10 

10 

10 

I 

i 

I 


how  the  fame  are  found  out.  See. 

-  0/  fimple  and  compound  Fractions 

-  0/  the  V docity  of  the  Defcent  of  heavy  Bodies 
-Of  14 9  Rules  of  Practice  (done  by  no  other) 
-Of  the  Value  of  Remainders  in  thofe  Rules 

- For  the  Writing  and  Reading  Decimals 
•Of  repeating  Digits 

- Of  Places  fujficient  in  Decimal  Quotients 
-Of  Simple  Inter efi 
- Of  Difcount 
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•  Of  Algebraical  Signs 
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xxiv  An  I  N  D  E  X.  - 

•' - for  finding  theVncU  of  Towers,  a  new  Way 

■ - Ditto,  a  fecond  new  Way  of  my  own 

*  '  " ""  Of  Roots  of  Simple  and  Compound  Surds 
Of  Troy  and  Apothecary' s  Weight 
Of  Square  and  Solid  Meafure,  See . 
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All  by  InfpeEbion 


Terms  in  Algebra,  explained 
Trapezium,  to  find  its  Area 
T implicate  Proportion 
Value  of  Decimals  of  Money 
Of  Averdupoiz^e  Weight 

* - ’Of  Troy  Weight  ' 

'Of  Liquid  Meafiure 
"  ~“~0f  a  Foot 

And  Number  of  Diamonds  that  will  cover  they 
Earth  and  Sea,  inferted  to  Jhcw  the  Power  of\ 
Numbers  > 

Various  Pd  fit  ions,  Algebraical  Quefiions  done  thereby 
Unciae  of  Powers,  the  mo  ft  eminently  learned  Sir  Iiaac  7 
KewtonV  excellent  Rule  to  find  it  f 

“  A  Rule  for  finding  the  Unci  a  (of  my  own)  with f 
a  Table  thereof  ta  the  I  5 th  Power  J 

— ~A  fecond  Way  ( of  my  own  Invention )  to  find  they 
’Unci a  of  any  Term  or  Member  of  any  Power,  > 
without  thofe  of  the  previous  Powers  j 

Unit,  that  it  is  a  Number  proved  Introd. 

U  &  of  Logarithms  (which  is  very  great)  in  finding  the 
amount  and  prefent  Worth  of  any  Sum  of  Money , 
Annuities,  or  Rcverfions  thereof 
Ufance,  what 

Ufe  of  Table  of  Difcount  and  Inter efi,  vid.  J .  and  £>. 
Vulgar  EraEHons  62 

Vulgar  Frail  ions  wrought.  See.  by  Logarithms 
Weight  of  Oil  reduced  to  Meafure,  with  the  Reafon  of  7 
the  Rule  \ 

Wine  Meafure ,  a  compleat  Table  thereof 
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ERRATA. 

On  the  Title  Page  of  the  Table  of  Logarithms,  after  not  exceeding  1 0000,  add,  or  4 
f  laces.  Page  176*.  Line  ult,  for  Numbers,  read  Number.  Page  8.  near  the  Bottom,  for 
Sq.  Biqmdrat,  read  Squared  Surfolid.  Page  55*9.  After  Example  x.  read  What  an  the 
real  Roots  of  thkthret  Dimenfon  (or  Cubical)  Equation. 
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THE 


introduction: 

Containing  an  Alphabetical  Definition  of  all  kind 
of  Numbers,  and  the  Terms  of  aArt  ufed  in 
Common  ^Arithmetic  explained ;  which  the 
Reader  may  have  recourfe  to,  as  he  finds  occa- 
fion. 

(N6te,  'That  the  like  for  Algebra  is  inferted  immediately  before  that 
Species  of  Arithmetic.)  Vid.  Seel.  i.  of  Chafi.'K. 

Bundant  Numbers ,]  Are  fuch  as  having  their  Aliquot 
Parts  added  together,  the  Sum  exceeds  the  Num¬ 
bers  of  which  they  are  Parts  :  as  3  6  is  an  abun¬ 
dant  Number,  becaufe  its  Aliquot  Parts,  r,  2,  3, 
4,6,9,  12,18,  added,  make  55,  which  is  more 
than  the  36. 

AbflraB  Numbers .]  Such  Numbers  in  general,  as 
have  no  Denomination  annexed  to  them. 

Abfolute  Numbers .]  Such  in  reality  as  they  appear  to  be,  as  2,  & c.  is 
2  Units  contrary  to  2  lefs  than  nothing  (as  in  Algebra  is  ex¬ 
plained)  and  to  negative  Indices  of  Logarithms :  alfo  it  is  that 
known  Number  in  an  Equation,  which  lolely  poflefl'eth  one  fide. 
See  Algebra . 

Aliquot  Parts ,]  Are  the  even  Parts  of  any  Number,  when  there  is  no 
Remainer  in  the  Pivifion.  See  at  the  End  of  Divifiw. 

B  Aliquant 
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Aliquant  Parts!]  Such  as  will  not  divide  another  Number  aflignM 
without  a  Surplus  or  Reft;  as  7  is  an  aliquant  Part  of  18  or  23;^. 

Amiable  Numbers ,]  Are  2  fuch,  as  that  the  Sum  of  the  Aliquot  Parts 
of  one,  will  make  up  the  other  Number  alternately. 

Arithmetical  Complement/]  See  SeB.4.  of  Chap. 7.  and  Complement  under  C. 

Arithmetical  Prcgreffiond]  See  Progreffion,  Chap.  2.  Se&.  2. 

Articles ,]  In  this  Science,  are  Numbers  divifible  by  10  without  Re- 
mainer ;  as  10,  20,  30,  100,  120,  130,  &c.  2000,  4000,  &c .  the 
fame  with  round  Numbers  or  Decades. 

Artificial  Numbers ,]  Are  Logarithms.  See  Chap.  7. 

Antecedent  Numbers.]  The  hrft  named  of  two  that  are  compared  to¬ 
gether  :  As  if  it  be  faid  that  fome  Numbers  are  in  proportion  as 
3  is  to  7  ;  here  3  is  the  Antecedent,  and  7  the  Confequent. 

Binarysd]  Two  Places  of  any  Number,  (as  pointed  for  the  Square 
Root.)  .... 

Biquadrated]  See  Powers  under  P. 

Broken  Numbers.]  Such  as  are  commonly  called  Fractions,  which  fee. 

Central  Numbers.]  Such  as  have  a  Digit  placed  in  the  middle  between 
a  like  Number  of  Reverfe,  Circulating,  &c.  Numbers,  as 

345734^12521,78^78,^.  .  .  '  , 

Char  after  i flic]  Of  any  Logarithm,  is  the  Index.  See  Chap.  7. 

Circular  Numbers ,]  Are  fuch  as  being  fquared,  cubed,  &c.  the  Figure 
in  Units  place  of  the  Power,  is  the  fame  with  that  of  the  Root ; 
as  6  times  6  is  3d,  5  times  5  is  25,  &c.  which  are  fometimes  called 
Spherical  Numbers. 

Circulating  Numbers ,]  According  to  fome,  are  thofe  Digits  which  are 
regularly  repeated,  whether  the  Number  be  of  one  and  the  fame 
Digit  repeated,  as  222,  7777,  &c.  or  of  many,  as  4P4P49,  372372, 
&c.  And  when  thefe  fall  out  in  reducing  Money,  Weight,  Mea- 
fure,  & c.  to  Decimals,  you  gain  many  Decimal  Places  with  the 
lefs  trouble. 

Commenfurate  Numbers .]  Such  as  one  Number  will  juftly  meafure  ; 
as  6  and  15  are  meafured  by  3,  &c.  And  the  Fraction  -f  is  of 
like  Value  with  tt,  becaufe  the  Terms  are  commenfurate  by  3. 

Compleat  Numbers .]  See  P  erf  eft  Numbers. 

Complement-Arithmetical ,]  Is  the  Remainer  when  any  Logarithm  is 
deduced  from  10. 

Compofed  Numbers.]  The  fame  as  Compofit  Numbers  ,*  which  fee. 

Compound  FraElionsd]  Fractions  of  Fractions,  as  j-  of  See 

Chap.  2.  SeB.  1. 

Compofit 
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Compofit  Numbers.']  Such  as  are  meafured  by  fome  other  befides  a 
Unit ;  as  297  is  compofed  of  99  by  3,  either  of  which  mea- 
fures  297. 

Common  Multiples  ’]  See  Multiples  following. 

Ccnfequent  Numbers .]  The  fecond  of  any  two  in  a  proportion.  See 
Antecedent . 

Concrete  Numbers .]  The  fame  as  Contra#  Numbers. 

ContraB  Numbers .]  Such  as  have  a  Denomination  annexed,  as  5  Lib. 

7  Yards,  &V. 

Cube  Numbers .]  The  Produd  of  Square  Numbers  by  their  Roots ;  as 

8  is  the  Cube  of  2,  27  of  3,  being  Produds  of  4  by  2,  and  of 

9  by  3‘ 

Square  and  Cubed  Cube  Numbers .]  See  Powers  under  P. 

Cube-Root .]  See  Poott  under  R. 

Decimal  Fractions!]  Thofe  whofe  Denominators  are  10,  or  fome 
Power  of  10. 

Decades .]  The  fame  with  Articles,  as  above. 

Deficient  Numbers .]  Thofe  whofe  Aliquot  Parts  (added  together  J 
are  lefs  than  the  Numbers  of  which  they  are  Parts ;  as  26  is  a 
deficient  Number,  becaufeits  Parts  1,  2,  and  13,  make  but  16. 
Differences ,  or  Common  Differences,  as  relating  to  Logarithms.]  See 
the  3d  and  4th  general  Heads  under  Sed.  4.  of  Chap.  7. 

Digits 9]  In  Arithmetic  are  Numbers  of  1  Place,  as  1  to  9  inclufive. 
Dividends.']  Numbers  which  are  to  be  divided.  See  Divifion ,  Sed. 
Chap.  1. 

Divifors]  Numbers  of  Parts  into  which  another  Number  is  to  be 
divided.  See  Chap.  1.  SeB.  5. 

Dividual .]  Separable  or  Divifible.  Alfo  that  Part  of  a  Dividend 
which  is  immediately  under  your  Operation. 

Diminutive  Numbers ,]  Are  the  fame  as  Deficient  Numbers,  which 
are  explained  above. 

D.]  From  Denarius  (a  Penny  :)  The  Mark  put  over  a  Column  of 
Pence  in  Books  of  Accounts. 

Foot.  Inch,  izths 

Duodecimals, ]  Fradions  whofe  Denominators  are  12,  as  7  :  9  •*  7 
is  7  foot,  9  inches,  (or  p  twelfths  of  a  foot)  and  7  twelfths  of  an 

inch,  &c.  Which  are  often  marked  by  Meafurers  thus  3 

F.  /.  //.  F.  /.  It.  lit. 

7:9:7;  and  48  :  11  *  3  :  10  ;  and  read  the  firft,  7  foot,  9 

primes,  and  7  feconds ;  the  fecond  is  48  foot,  1 1  primes,  3  fe~ 

conds,  and  10  thirds.  See  Operations  thereby,  Chap.  4. 

B  2  Duplicate „ 
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Duplicate ,  Triplicate ,  Sefquiplicatey  dec.  Proportion  J  See  SeB.  3 .  of 

dp m  *2*  W.i.  vj  -  •'*  *  - 

Equimultiples .]  See  Multiples.  „  .  ,  _  r  \ 

Evenly  even  Numbers ,]  Are  thofe  which  even  Numbers  will  meafure 
by  other  even  ones ;  as  48  is  meafured  by  8,  <5  times. 

Evenly  odd  Numbers^]  Are  thofe  which  even  Numbers  meafure  by 
odd  ones ;  as  40.  which  8  doth  meafure  by  5. 

Exponents ,]  Are  Numbers  (fmaller  Cliara&ers  than  thofe  they  Hand 
next)  which  are  placed  near  the  upper  part  of  a  Root  toward 
the  right-hand,  and  fhew  what  Power  of  that  Root  is  exprefied~> 
as  3 2  is  the  Square  of  3  or  9)  3 4  is  the  Biquadrate  of  3  or  81* 
Alfoq5  is  the  third  Power  or  Cube  of  4,  which  is  <5q  ;  the  Ex¬ 
ponents  being  2,  4,  and  3,  {landing  higher,  than  the  others  or 
Roots.  So  likewife  15 5  is  the  Surfolid  or  fifth  Power  of  1?  ;  7 5 
is  the  fquared  Cube  or  fixth  Power  of  7  ;  207  is  the  fecond  Sur¬ 
folid  or  feventh  Power  of  20,  which  is  1280000000.  See  Powers 
here  and  in  Algebra. 

Excluftons. J  Such  Numbers  in  a  Queftion,  as  being  excluded,,  renders 
it  lefs  perplexed  and  the  eafier  refolved  as  might  be  fhewn  by 
feveral  Examples, 

FaBorsb}  Both  the  Numbers^  which  for  the  moft  part  in  Multiplica^ 
tion  are  called  the  Multiplicand  and  Multi plicator,  (or  Mul¬ 
tiplier.) 

Figurate  Numbers .]  Such  as  do  reprefent  fome  Geometrical  Figure, 
either  Superficial  or  Solid.  See  thofe  Numbers  and  Linear; 

FraBions. }  Any  Part  or  Number  of  Parts  of  a  Unit  ad  infinitum : 
as  |  is  Vulgar ;  Tv,  & c.  Decimal ;  and  & c.  Duodecimal.  See 

Chap .  2,  3.  and  SeB.  10.  of  Chap.  3,. 

Geometrical  Progrejponi)  See  Progreffeon. 

Harmonical  Proportionals  See  Mufieal,  and  Chap .  2.  SeB.  3 .  Head  1 1. 

Homogeneal  Numbers y]  Or  Homogeneous,  are  thofe  of  the  fame  na¬ 
ture  ;  as  the  Indices  of  2  Logarithms,  if  they  are  both  affirma¬ 
tive,  (without  aMark  under)  are  Homogeneous ;  or  they  are  fo, 
if  they  are  both .  negative,  or  have  a  Mark  under  thus,  and  2, 
&c. 

Homologous .}  Numbers  or  Terms  in  a  proportion  are  faid  to  be  Ho¬ 
mologous,  when  there  is  a  Similitude  between  the  Antecedents 
and  Confequents  $  for  as  3  to  9,  fo  7;  ax  :  here  3  is  homologpus 

to  7,  a$  9  to  2i»  "  , 

Hetero- 
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Heterogeneal Numbers.'}  Thofe  which  are  not  of  the  fame  kind  j  as 
when  one  is  negative,  the  other  affirmative,  as  3  and  2,  contrary 

to  homogeneal.  Alfo  mix'd  Numbers,  compofed  of  a  Whole  and 
a  Fraction,  as  2f:  and  in  Surds,  they  are  fuch  as  have  different 
Radical  Signs,  as  >/3andV+*  Vid.  Algebra ,  Chap.  10.' 

Improper  Fractions.']  Such  whofe  Numerator  is  equal  to  or  exceeds 
the  Denominator.  See  Chap.  2. 

lycommenjurate  Numbers .1  Two  fuch,  as  no  one  Number  (except  a 
Unit)  will  meafure,  contrary  to  commenfurate  ;  as  7  and  2$,  &c. 
cannot  be  .meafured  by  any  one  Number. 

Indices .]  Numbers  which  fhew  the  Power  of  a  Root ;  and  in  Loga^ 
rithms  they  fhew  the  Number  of  Places  which  the  natural  Num¬ 
bers  belonging  to  any  Logarithm  confifls  of,  being  the  fame  with 
Charableri flicks.  See  Exponents,  and  alfo  Chap.  4. 

Ineffable  Numbers^  Are  Surds,  or  irrational  Numbers;  which  laft 
fee  :  Or  (according  to  the  Import  of  the  Word)  Numbers  not  to 
be  expreffed. 

Incmpoffts.']  Numbers  which  no  other  but  a  Unit  will  meafure,  bejL 
ing  contrary  to  Compofit,  and  are  the  fame  with  prime  Numbers, 
as  7,  11,  23,  29,  31,  and  hundreds  more. 

Intire  or  whole  Numbers .]  Any  Number  of  Units  or  Ones ;  (but 
Fra&ions  are  one  or  more  Parts  of  a  Unit)  fo  that  one  is  the  mid¬ 
dle  between  infinite  Units  and  infinite  Parts:  and  tho  it  is  by  fome 
not  allowed  to  be  a  Number,  yet  fince  it  is  the  Foundation  of  all 
Numbers,  whether  whole  or  broken,  (for  2,  3,4  >&c.  arefo  many 
ones ,  and  y,  are  f°  many  Parts  of  one)  and  fince  1  is  as 

properly  half  the  Number  of  things  which  are  but  2  in  all,  as  2  is 
half  the  Number  which  are  four  in.  all ;  it  follows,  that,  fince  1 
is  not  a  Fraction,  (or  Part  of  1,  which  would  be  a  Contradiction 
to  affirm)  it  mull  be  a  Whole,  /.  e.  a  whole  Upit,  or^the  Num¬ 
ber  1,  as  properly  as  2  is  2  Units,  or  the  Number  2,  .3  the  Nuith 
ber  3,  4  the  Number  4,  &c.  For  Unity  is  as  properly  an  Indi¬ 
vidual. (or  infeparable  from  Number)  as  thefe  or  any  other.  And 
if  we  take  a  Series  of  Numbers,  as  1,  2, 3,4,  5,  here  1  in  all 
refpeds  is  a  Number  according  to  its  Nature,  as  any  of  the  other 
are  agreeable  to  the  fame  common  -  Nature  'of  Number,  and  1  is 
one  Term  or  Place  in  that  Rank  as  well  as  the  others  :  -and  if  thq 
five  Digits  be  made  one  Number,  as  12345,  1  is  here  1  teii-thou- 
fand,  which  is  far  from  being  no  Number.  It's  true,  1  does  not 
divide  nor  multiply,  becaufe  it  would  be  abfurd  to  fay  that  .a,  Man 
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had  i  Pound,  Yard,  Ounce,  or  the  10ce,  divided  between  himfelf  i 
or  that  becaufe  I  fay,  i  Horfe,  x  F>eld,  &c.  I  fhould  exclude  the 
Number  i,  becaufe  it  does  not  m&ke  more  or  lefs  than  that  Horfe 
or  Field,  and  fo  be  contrary  to  the  common  Nature  of  all  other 
Numbers.  And  as  it  multiplies  and  divides  as  much  as  it  ought 
to  do,  making  every  thing  once  itfelf,  and  giving  the  Whole  to 
one  Perfon  where  no  one  is  to  have  a  fhare  with  him ;  fo  in  Ad¬ 
dition,  &c.  it  does  as  all  other  Numbers  do,  i.e.  augments  or 
dim'i nifties  any  other  Number  fo  much  as  itfelf  amounts  to  :  For 
if  I  add  i  to  5,  it  makes  6 ;  that  is,  fo  much  more  than  5,  as  is 
the  Number  1  added  ;  as  2  added  to  5,  makes  7,  which  is  it¬ 
felf  (or  N°  2.)  more  than  the?,6"c.  And  whereas  fome  great 
Men,  as  Euclid ,  &c.  have  defined  Number  to  be  a  Multitude  of 
Units ;  it  is  highly  probable  they  meant  no  more  than  this.  That 
as  Unity  is  but  1,  and  there  are  Millions  of  Millions,  nay,  infinite 
other  Numbers  ;  therefore,  fay  they,  that  Number  (in  the  gene¬ 
ral  way  of  fpeaking,  or  for  the  moil  part  without  comparifon)  is 
a  Multitude  or  Aggregate  of  Units. 

Integers,']  Are  whole  Numbers,  compared  with  their  Parts ;  as  1 
Penny  is  an  Integer  compofed  of  4  Farthings,  its  Parts  into  which 
it  is  divided ;  1  Shilling  is  an  Integer  compared  to  Pence  or  Far¬ 
things,  of  which  it  is  compofed.  But  an  abfolute  Integer  is  a 
Unit  of  the  highefl  Denomination  of  any  Specie  of  Matter  or 
Thing  :  as  1  Pound  Sterling ,  &c.  1  Ton,  1  Circle,  &c.  and  2,  3, 
&c.  of  the  like,  are  fo  many  abfolute  Integers. 

Irrational  Numbers,  or  Surds,  j  Are  fuch  who'fe  Roots  cannot  be  accu¬ 
rately  extraded,  as  being  no  Figurate  Numbers  :  But  then  they 
are  to  be  confidered  as  Surds  or  otherways,  when  compared  with 
the  Power  they  are  of.  Thus  id  is  a  Surd,  or  irrational  Num¬ 
ber,  if  fuppofed  the  3d  Power  of  fome  other ;  but  if  you  fuppofe 
it  only  the  2d  Power,  it  is  not  Surd,  but  compleatly  the  Square 
of  4:  and  the  like  may  be  obferved  of  others.  ^  And  when  we 
meet  with  Surd  Numbers,  (or  thofe  that  are  Rational,  which  are 

to  be  wrought  with  Surds)  we  mark  them  thus,  V  7  is  the 

3 

way  of  expreflmg  the  Square  Root  of  7  ;  s/  27  is  the  Expreflion  of 
the  Cube  Root  of  27,  which  is  equal  to  3,  &c.  But  more  of 
this  under  Powers,  &c.  in  the  Algebraic  Part. 

Lib.  or  L.  (from  Libra  a  Pound-weight,  or  zos.)  The  Mark  put  over 
a  Column  of  Pounds. 


Lineal 
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Lineal  (or  Linear )  'Numbers .]  Such  as  reprefen t  or  are  the  Dimenfions 
of  a  Line,  Root,  or  Side  of  a  Geometrical  Figure.  Thus  if  a 
Figure  be  ail  exad  (or  Geometrical)  Square,  containing  100 
Foot,  100  is  the  Superficial  Number,  and  the  Side  or  Linear 
Number  is  10  :  If  it  be  a  long  Square  (or  Parallelogram)  of  the 
Content  of  40  Yards,  the  Linear  Numbers  (or  Sides)  are  4  and 
10,  or  8  and  5. 

Lineal  Arithmetic f]  Is  that  Science  performed  by  Lines. 

Logarithms']  Are  Artificial  Numbers,  of  great  ufe  in  Mathematicks ; 
the  Invention  of  Lord  Neper ,  Baron  of  Merchifton.  See  Chap.  7. 

Mixt  Number  sh]  Whole  Numbers  and  Fractions,  (Vulgar  or  Deci¬ 
mal)  which  are  placed  together:  as  13I,  29.75,  &c.  Or  any 
Number  compofed  of  Digits,  or  Digits  and  Cyphers  that  are  not 
next  the  right-hand. 

Multiples .]  Are  Numbers  produced  by  the  Multiplication  of  fome 
known  or  aflign’d  Number :  as  40  is  a  Multiple  of  8  or  5,  be- 
caufe  either  of  thofe  will  divide  40  without  Remainer,  and  20 
is  a  Multiple  of  4  and 

Multiples ,  0 k  Equimultiples^]  Are  Numbers  multiplied  by  one  and  the 
fame  Number:  as  12  and  28  are  Equimultiples  of  3  and  7,  lor 
12.  28  : :  3.7. 

Multiples ,  or  Common  Multiples ,]  Are  when  one  and  the  fame  Num¬ 
ber  is  produced  by  different  aliquot  Parts  :  as  40  is  a  common 
Multiple  of  2,  4,  and  5,  becaufe  any  of  thefe  divide  it  without 
Remainer,  and  becaufe  thefe  multiplied  one  in  another  produce  40. 

Mult  ip  li  cat  or]  The  fame  as  Multiplyer.  See  Chap.  1 .  SeB.  4. 

Mujical  Proportionals^]  The  fame  as  Harmonical.  See  Chap.  2.  SeB. 3. 
Head  1 1 . 


Negative  Arithmetic.]  Set  (N)  near  the  beginning  of -Algebra,  in 
which  this  kind  is  chiefly  ufed. 

Numerator  of  a  FraBion.]  The  Number  of  Parts  contained  in  it. 
See  Chap.  2. 

Ob.  (from  Obolus  a  Halfpenny)  The  Mark  put  for  two  Farthings  in 
old  Writings. 


PerfeB  Numbers.]  Thofe  which  are  equal  to  the  Sum  of  their  aliquot 
Parts ;  as  28  is  equal  to  the  Sum  of  its  Parts  1,  2, 4,  7,  14,  which 
is  28;  and  1,  2,  and  3,  are  6. 

Parts  Proportional .]  See  3d  and  4th  General  Heads,  SeB.  4.  of  Chap.j. 
Plain  Numbers ,]  Are  thofe  which  may  be  produced  by  multiplying 
fomfc  Number  in  another,  as  6  the  Produd  of  3  by  2,  8  the  Pro- 

dud 


du<5l  o 1 4  by  2,  & c.  (but  7,  1 1, 13,  &c .  are  no  fuch.)  Thefe  are 
the  fame  with  fuperficial  Numbers,  becaufe  the  Content  of  a 
plain  fuperflcial  Figure  is  produced  by  multiplying  two  Num¬ 
bers,  which  arefuppofed  its  Length  and  Breadth  together. 

Pojitive  Numbers..]  The  fame  with  Affirmative.  .See  Abfolute  Num¬ 
bers,  above. 

Powers  of  Numbers ,]  Are  the  Root  or  firft  Power  ;  the  Square  or  fe- 
cond  Power,  produced  by  multiplying  the  Root  in  itfelf,  & c.  as 
follows. 
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Each  Power  being  produced  by  multiplying  the  next  before  it 
towards  the  left-hand  by  the  Root. 

And  that  thefe  Terms  of  the  Powers  are  really  what  they  are 
called  ;  if  the  5th  Power  or  Surfolid  (in  the  ift  Example  32,  in 
the  2d  243)  be  fquared  or  multiplied  in  itfelf,  it  produces  the 
fquared  Biquadrate  or  10th  Power,  for  32  by  32  gives  1024  ;  or 
243  by  itfelf  makes  59049.  And  the  like  may  be  obferved  of  the 
reft  :  fora  more  full  Account  of  which,  fee  the  Word  Powers  in 
the  beginning  of  Algebra,  Chap.  7. 

Promifcuous  Numbers.']  Compofed  of  Digits  without  any  limited  Or¬ 
der,  as  7291,  3924,  and  thoufands  of  others,  as  under  Mixt 
Numbers .  '  >- .  Proper 
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J*rofev  Fractions.]  See  Chap.  2.  SeEl.i. 

Proportion .]  See  Subduple,  Subtriple ,  Submultiple ;  and  SeEl.%.  Chap.  2. 
It  is  marked  with  Points  thus,  5.4  ::  6.  8.  if  dired. 

Prime  Numbers .]  Such  as  no  other  but  Unity  will  juftly  divide.  See 
Incompofits. 

Proportional  Parts .]  See  Parts  Proportional . 

Progreffton.]  Numbers  in  Arithmetical  and  Geometrical  Progreflion. 
See  Chap,  2.  Se£l.  2. 

Q.  (from  Quadrans  a  Farthing)  the  Mark  put  over  a  Column  of 
Farthings. 

Quotient.']  See  Divifon,  Sed.  5.  Chap.  1. 

Roots  of  Numbers .]  The  firfl  Powers.  See  Powers  above,  and  Linear'S0. 

Ratio,]  Is  the  Reafon  or  Proportion  that  one  Number  bears  to  ano¬ 
ther.  Or  more  particularly  it  is  Dired,  Simple  Ratio,  Duplicate 
Ratio,  Triplicate,  &c.  See  Chap.  2.  SeEl.^%  Or  Ratio  in  Pro¬ 
greflion  is  the  Rate  by  which  the  Terms  increafe  or  decrease. 

Reft  angle.]  The  fame  as  Produd,  which  is  the  Sum  produced  by  mul¬ 
tiplying  2  together ;  as  2  times  4  is  8  =  the  Produd  or  Redangle. 

Reverting  Numbers .]  Such  as  are  compofed  of  a  like  Number  of  luc- 
ceflive  Digits  afcending  and  defcending,  as  345543,  7887,  &c. 

Round  Numbers .]  The  fame  with  Articles  and  Decades,  which  fee. 

Sefquiplicate  Proportion.]  See  Head  12.  of  Sed.  3.  of  Chap.  2. 

Similar  Numbers ,]  Are  either,  ift.  Plain,  which  are  fuch  as  form 
like  or  fimilar  plain  Figures ;  as  a  Plain  of  2 1  formed  by  the 
Redangie  of  7  by  3,  is  fimilar  to.  another  of  84  formed  by  the 
Sides  or  linear  Numbers  14  and  6 ;  for  as  6  to  14,  fo  3  to  7.  Or, 
2dly,  Similar  folid  Numbers  are  fuch  as  form  like  or  fimilar  So¬ 
lids  (as  Parallelopipedons,  or  2  or  3  Dyes  joined  to  the  end  of 
each  other)  of  different,  but  proportionable  Dimenfions. 

S.  (i.e.  Solidus )  the  Mark  placed  over  Shillings  in  a  Column  of  Money. 

Spheric  Numbers.]  The  fame  with  Circular  Numbers,  which  fee. 

Sub  duple  Proportion?]  Numbers  are  in  fubduple  Ratio,  when  the  An¬ 
tecedent  contains  the  Confequent  (or  the  contrary)  twice ;  as  5 
to  10,  or  40  to  20,  and  the  like. 

Subtriple.]  Numbers  are  in  a  fubtriple  Proportion,  when  the  Confe¬ 
quent  is  3  times  the  Antecedent,  or  the  contrary ;  as  p  to  27,  or 
90  to  30,  &c.  -  , 

Submultiple .)  Numbers  are  in  a  fubmultiple  Ratio,  when  the  Con¬ 
fequent  contains  the  Antecedent,  or  the  contrary,  above  three 
times  without  Remainer. 

7  *  C  Square 
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Square  Numbers .]  All  fuch  as  are  produced  by  multiplying  any  Num¬ 
ber  by  itfelf,  bccaufe  that  Produdt  reprefents  a  Figure  of  four 
equal  Sides.  ••  ;  . 

Surd  Numbers ,}  The  fame  with  Irrational,  which  fee. 

Sexagefimal  Numbers ,)  Are  fuch  Fractions  as  have  60  for  their  De¬ 
nominator,  ufed  in  meafuring  Time,  and  the  Motion  of  the  Ce- 
leftial  Spheres,  Geography  and  Navigation  :  But  they  put  not 
down  the  Denominator  in  thefe,  no  more  than  in  Duodecimals,.. 

becaufe  it  never  alters,  being  always  60,  as  thofe  are  is.  Thus 

o  i  &  m  mi  -  i nil 

5  i  :  30  :  45  :  17  :  21  159  are  read  5 1  Degrees,  30  Minutes,  (or 
60th  Parts  of  a  Degree)  45  Seconds,  (or  doth  Parts  of  a  Minute) 
x7,Thirds,?(or  60th  Parts  of  a  Second)  21  Fourths,  (or  60th  Parts 
of  a  Third)  and  59  Fifths,  or  doth  Parts  of  a  Fourth,  fov 
Of  Operations  in  this  kind  of  Fraction,  the  Work  of  Addi¬ 
tion  is  eafy  :  Adding  up  a  Column  of  Minutes,  Seconds,  &c.  and 
dividing  by  do,  putting  the  Remainer  under  the  Line,  and  car¬ 
rying  the  Quote  to  the  next  Column  toward  the  left  hand,  &c. 
borrowing  do  always  in  Subtraction.  And  for  multiplying  De- 
1  grees,  Minutes,  Seconds,  Thirds,  & c.  thefe  may  be  done  deci¬ 
mally,  by  reducing  the  lower  Denominations  into  the  Decimal  of 
the  higheft,  and  then  working  as  is  fhewed  in  Decimals,  Chap. 
And  by  the  fame  Rule  and  Divifion  of  Decimals,  is  the  belt  way 
to  divide  thefe.  But  fee  Chap.  5. 

Suecejjive  Numbers.']  Such  as  are  compofed  of  Digits  which  fland  in 
a  natural  Succeflion  afcending  and  defcending,  as  345d7,  or  9876, 

tabular  Numbers.]  Such  as  are  found  in  Tables,  as  of  Logarithms, 
Intereft,  &c. 

Tarif  Numbers .]  The  fame  as  Tabular  Numbers.  But  the  Term  is 
.  moft  ufed  in  Tables  of  Cuftoms,  and  Series  of  a  Diviior  by  the 
9  Digits. 

Terns.]  The  two  Parts  of  a  Vulgar  Fraction  are  call’d  its  Terms  5 
and  lb  are  the  federal  diftindfc  Numbers  in  an  Arithmetical  and 
Geometrical  Progrefliom 

'Ternary  Number j.]  Such  as  have  3  places  :  Or  even  3  places  of  any 
Number  are  fo  man  y  Ternary  s,  as  ufed  in  extracting  the  Cube  Root. . 
Triplicate  Proportion ,]  See  Proportion ,  or  SeEl.%.  of  Chap.  2.  Head  10. 

Unit, or  Unity.’]  The  Number  1.  See  Imire  Numbers,  above,  v  1 
Unevenly  odd  Numbers .]  Thofe  odd  Numbers  produced  by  the  Klul~ 
tiplication  of  2  odd  Numbers  together  m9  as  63,  which  is  7  times  * 
9  >  45 >  which  is  9  times  5, 
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Treat eth  of  the  federal  Parts  of  /Ingle  e Arithmetic 
(called  Common  <* Arithmetic  m  whole  Num¬ 
bers)  containing  Numeration ,  ^Addition,  Sub¬ 
fir  action ,  Multiplication ,  Owifion,  and  the  Ex¬ 
traction  of  Roots,  which  are  called  Simple  or 
Single  Rules  of  ^Arithmetic,  as  being  Funda¬ 
mental  Parts  or  Principles,  by  one  or  more  of 
which,  all  Operations  by  Numbers  are  performed. 

S  e  c  t.  i.  Of  Numeration  of  Intire  Numbers. 

Y  this  firfl  Part  we  are  taught  how  to  read  or  write 
down  any  Number  propofed,  by  affigning  a  proper 
and  natural  Denomination  for  the  Place  or  each  Di¬ 
git  in  any  Line,  (tho  compofed  of  never  fo  many  of 
thofe  Digits)  and  then  by  obferving  what  Digit  is 
there  placed.  -  .  V  ~ 

By  a  Digit  we  underhand  any  fingle  Figure  pof- 
felling  but  one  place,  as  i  to  9  inclufive. 

There  is  alfo  a  Cypher,  (or  o)  which  handing  alone,  or  next  the 
left  hand  of  any  fingle  Figure  of  Number  of  Figures  in  whole  Num¬ 
bers,  is  of  no  value  ;  it  only  ferving  to  fill  up  places,  in  order  to 
augment  the  value  of  the  fimple  Figure  or  Figures,  which  are 
placed  to  the  left  hand  thereof ;  which  places  might  as  well  be  fup- 
plied  by  a  Point  (  . )  or  Hyphen  (  -  )  thus,  if  that  had  obtained  a. 
Cuflom,  as  the  (  o  )  hath. 

By  what  is  faid  it  appears,  that  after  we  know  the  Character  of 
the  9  Digits,  (which  almoh  every  Child  learneth  fo  foori  as  it  cah 
read)  there  is  nothing  remains  to  make  one  able  to  read  any  Num- 
T  A  -u  O'  C  2  berf 
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ber,  but  to  confider  by  what  Name  the  feveral  Places  in  any  Num¬ 
ber  or  Rank  of  Digits  is  called :  and  that  will  appear,  by  what 
follows,  very  obvious.  /  •  ?*.'=>  i  V 


T*be  Denomination  of  each 
f  articular  Place  of  any 
Number  not  exceeding  9 
Places ,  or  that  of  Hun* 
dreds  of  Millions. , 


\  >  •  *. 


Examples  how  the  r  How  each  of  the  9 
Courfe  or  Order  of  [  Numbers  are  to  be 
the  Places  augments 
;  toward  the  left  hand 
infinitely ;  * 


One  Hundred  Millions 

Ten  Millions  - — - 

One  Million  — — — 
One  Hundred  Thoufand 

Ten  Thoufand  - - — 

One  Thoufand;  - — • 
An  Hundred  —  — 

Ten  — —  — 

One  —  *■■■— 

T wo  Hundred  Millions 

Twenty  Millions  - - — 

Two  Millions  '■■■■■ 
Two  Hundr.Thoufand 
Twenty  Thoufand— 
Two  Thoufand  ■ — - 

Two  Hundred - 

Twenty 
Two 

Three  Hundr.Miliions 
Thirty  Millions 
Three  Millions 
ThreeHundr.Thoufand 
Thirty  Thoufand 
Three  Thoufand* 

Three  Hundred  — 

Thirty - 

Three 
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read  in  one  Line  or 
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From  the  Scheme  above  it  may  be  obferved,  viz.  lfl ,  From  the 
middle  Column  it  is  plain  that  every  place  towards  the  left  hand  in 
any  Number  is  10  times  the  Value  or  Number  of  the  place  next  it 
towards  the  right  hand  ;  as  x,  2,  or  3,  in  the  2d,  3d,  or  4th  places 
becomes  10,  100,  1000  ;  20,  200,  2000;  and  30,  300,  3000,  &c. 

2 dly.  The  Column  next  the  left  hand  gives  you  the  Name  that 
any  Number  in  any  place  (not  exceeding  the  9th)  is  to  be  called, 
by  :  As  thefirft  or  uppertnoft  in  each  of  the  three  Examples  above, 
is  the  Hundreds  of  Millions  place  ;  and  confequently  the  Numbers 
are  in  Value  1,  2,  and  3  hundred  Millions,  becaufe  the  Digits  there 
placed  are  x,  2,  and  3.  But  inftead  thereof,  if  4,  5 ,6,&c.  were 
put  in  thofe  places,  the  Numbers  muft  be  4  hundred  Millions,  j] 
hundred  Millions,  or-  6  hundred  Millions,  &c.  the  Value  or  Name-, 
depending  on  the  place- that  any  Digit  poffeffethin  any  Number. 

3 dly,  From  the  third  Column  it  is  evident,  that  in  reading 
Number  there  is  a  Contraction  or  Abbreviation  of  the  Words  in  the^ 
hrft  Column  to  heufed.  Thus  (in  the  third  Example)  we  do  not 
read  the  three  Lines  3  hundred  Millions,  30  Millions*  and  3 
Millions;  but  do  only  name  the  word  Millions  after  the  Iaft  of  the 
three  Figures.  Thus  3  hundred  thirty  three  Millions,  and  fo  of 
the  Thoufands,  we  fay  3  hundred  thirty  three  Thoufand,  &c.: 

333- 

By  thefe  Rules,  any  Number,  tho  never  fo  great,  may  be  read,, 
as  is  farther  exemplified  by  the  following  Table  of  this  Art  of  Num¬ 
bering ;  which  is  much  more  copious  and  ample,  than  any  Arith«?  | 
met ic  that  I  know  of  exhibits. 
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Se<5t  i .  Numeration  of  Jntire  Numbers. 

1.  It  may  net  be  improper  to  inform  the  Reader,  that  we  make 
ufe  of  the  words  Billions,  Trillions,^.  to  prevent  the  Confufion 
that  would  arife  by  the  often  repeating  Millions  of  Millions,  &c. 
And  if  it  be  enquired  how  much  a  Trillion  (or  the  like)  is  ;  I  look 
for  the  Units  of  Trillions  at  the  top  of  the  Table,  and  calling  my 
Eye  downward  in  that  Line  till  I  come  to  the  lower  end  of  it,  I 
then  look  diredly^toward  the  left  hand,  and  find  it  a  Number  con¬ 
fiding  of  15?  places,  viz,  18  Cyphers  and  (1)  next  the  left  hand  iiv 
the  19th  place,  and  is  found  by  involving  (or  multiplying)  a  Mil¬ 
lion  in  itfelf,  and  that  Product  by  a  Million.  So  that  a  Trillion  is 
as  much  as  to  fay,  one  Million  of  Millions  of  Millions.  So  like- 
wife  a  Quartillion  is  1 0000 do  multiplied  three  times  in  itfelf,  (called 
its  Biquadrate)  and  confids  of  25  places  :  A  Quinquillion  is  1000000 
multiplied  4  times  in  itfelf,  and  confids  of  3  1  places,  (called  the  Sur- 
folid  or  fifth  Power  of  1000000,  of  which  Powers  I  fhall  fpeak  in  a 
proper  place.)  All  which  appears  plain  by  the  foregoing  Table  : 
for  Units  of  Quinquillions,  calling  your  Eye  downward  to  the  end 
of  that  Column  or  Series,  and  thence  dire&ly  towards  your  left 
hand,  you  find  the  Figure  31,  which  fhews  it  confids  of  3  1  places, 
m.  30  Cyphers  and  (1)  next  the  left  hand.  And  thus  may  you 
find  what  number  of  places  any  Number  in  the  whole  Table  con¬ 
fids  of. 

2.  Or  if  you  would  know  the  Value  of  a  Number  confiding  of 
any  number  of  places,  it  is  but  looking  for  the  places  in  the 
Column  of  places,  and  cading  your  Eye  diredtly  to  the  right  hand, 
till  you  come  to  a  Figure,  which  tracing  upward  in  the  fame  Series 
or  Row,  you  have  the  Name  or  Value  oi  the  Number,  confiding 
of  any  of  the  places  given. 

3.  By  the  Table  it  appears  alfo,  that  there  is  no  more  difficulty 
in  reading  a  Number  of  36,  &c.  places  of  Figures,  than  in  a  Num¬ 
ber  confiding  of  6  places.  For  when  any  large  Number  is  required 
to  be  read,  begin  at  Tens  place,  and  tell  6  towards  the  left  hand, 
over  which  make  1  :  then  continue  to  tell  6  more  the  fame  way, 
and  over  that  make  a  2  :  and  fo  forward  6  more,  and  make  3, 
(which  will  fall  over  the  19th  place  :)  So  that  having  marked  thus  > 
your  whole:  Number  given  as  in  the  Table  above5  I  read,  for  ex-  ; 
ample,  the  firfl  Number  rn  the  Table  thus  ; 
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103  Thoufand,  4 56  Quinquillions, 

789  Thoufand,  875  Quartillioris, 

543  Thoufand,  234  Trillions, 

567  Thoufand,  898  Billions, 

7 <55  Thoufand,  432  Millions, 

345  Thoufand,  678. 

And  the  .fecond  in  the  Table  thus  ,*— ■ 290760  Quinquillions,^ 

4300  Quartillions, 

1325  Trillions, 

732100  Billions, 

73  Millions, 

212437 

In  fliort,  the  Digit  being  known,  and  the  place  it  poflefleth,  we 
have  nothing  to  do  but  firft  to  mention  the  Digit,  and  then  the 
Place.  As  9  in  Units  place  is  9  Units,  8  is  8  Units,  &c.  9  in  Tens 
place  is  9  Tens  or  Ninety ;  9  in  Hundreds  place  is  9  Hundred,  & c. 
So  3  65  is  3  in  Hundreds  place,  6  in  Tens  place,  and  5  in  Units 
place  ;  or  3  Hundred,  60 ,  and  3  :  And  the  like  of  any  other 
Numbers. 

The  narrow  Column  toward  the  right  hand  of  the  reft,  may 
ferve  to  refer  to  the  Table  upon  occafion.  As  the  Minutes  ftnce  the 
Creation  to  Anno  1J16  incluftve,  are  3006387360,  which  conftfting 
of  ten  places,  is  numbered  as  the  7th  Line  in  the  Table,  with  re- 
fped  to  the  Names  of  the  places  :  So  likewife  it  being  computed  (in 
the  Ufe  of  Multiplication)  that  the  Number  of  Diamonds  of  a 
quarter  of  an  Inch  fquare  that  would  pave  our  Globe,  fuppofing  it 
even  and  all  Earth,  are  12813844858011648000 ;  which  conftfting 
of  20  places,  is  numbered  or  read  as  the  17  th  in  the  Table.  And. 
the  Value  of  thofe  Diamonds  being  /.  1281384485801 164800000, 
which  confifts  of  22  places,  it  muft  be  read  as  the  19th  in  the  Ta¬ 
ble  above. 

Thus  it  appears,  that  the  Table  is  abundantly  large  enough  to 
afford  an  Example  how  the  greateft  Number  that  can  arife  from 
almoft  any  Subjed,  may  be  numbered  :  and,  in  truth,  I  have  made 
it  fo  large  to  oblige  fome  curious  Perfons  by  way  of  Speculation, 
more  than  for  any  abfolute  Neceflity  there  is  for  it. 

There  is  likewife  another  Way  of  exprefling  Numbers  by  Letters, 
ufed  by  the  Roman  Numerifts,  and  in  Accounts  in  our  antient  Re¬ 
cords,  &c.  and  may  be  termed  Literal  Numbers,  or  the  Numeral 
Lettersj  which  are  thefe ; 
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I 

I 

XXV 

25 

CC 

2  00 

II 

2 

XXX 

30 

ccc 

O  ( 
O  ( 

III 

3 

XXXV 

35 

CCCC,  ‘ 

IV 

4 

XL 

40 

or  CD 

f  4UU 

V 

5 

XLV 

45 

CDXC 

49° 

VI 

6 

50 

D 

500 

VII 

7 

LV 

55 

DC 

60  0 

VIII 

8 

LX 

:  60 

DCC 

700 

IX 

9 

LXX 

70 

DCCC 

800 

X 

10 

LXXX 

80 

CM,  or ' 

J-  poo 

XI 

1 1 

XC 

90 

DCCCC . 

XII 

12 

c 

100 

M,  or" 

j-ioob 

XV 

XX 

*5 

cx 

CXLV 

no  j 

CID  _ 

20 

1 45  ! 

CIDD 

1  $  00 

CIDDCCXX  ==  1720. 
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Addition  is  a  Rule  whereby  federal  (even  tho  never  fo 
many)  Sums  are  aggregated  and  contra&ed  into  one  Sum, 
.called  the  Total.  .  , 

2.  If  the  Numbers  to  be  added  be,  of  one  Denomination,  or  be 
abftrad  Numbers,  it  is  properly  called  Single  Addition ;  and  in 
this  ,  cafe  let  the  Name  of  the"  thing  you  add  be  what  it  will,  you 
mujt  for  every  10  in  Units  place  carry  1  to  the  Tens  place,  and  for 
every  10  in  that  place,  carry  1  to  the  Hundreds  ,*  for  every  10  in  the 
Hundreds  place,  1  to  the  Thoufahds  place,  and  fo  forward,  if  you 
have  never  fo  many  places  :  becaufe  in  Numeration  it  has  been 
fhewn,  that  10  in  Units  is  1  in  Tens  place,  &c. 
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EXAMPLES. 


I. 


L. 

ft 

!  Hundr; 

Sterling. 

Weight. 

Elis. 

Weight. 

17641 

37  6? 

9367 

970 

8458 

14235? 

.  9761 

872  . 

4764 

4763 

299J 

919 

13 

8324 

3862 

26 

327 

8 

8764 

*47 

97864 

0934 

32  9 

9183 

132837 

37635 

25714 

20p3Ql 

Barrels. 


1754 

86 

9 

73  2 
876 

3  8  4 


385 1 Sums 


3 .  If  the  Numbers  to  be  added  are 
Gontradt,  or  have  feveral  Denominations, 
which  depend  on  the  Value  of  the  fame 
thing,  or  on  the  fame.  Sum  received  and. 
paid,  &c.  as  the  Column  of  Pounds, 
Shillings,  Pence,  and  Farthings  in  the 
Margin  ;  you  muft  begin  with  the  Far¬ 
things,  and  for  every  4  of  them  carry  1 


/. 

s. 

d. 

740 

19 

7t 
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— . 

IO 

-  833 
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I008 
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94 

12 

11^ 
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4 

363 
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107 

1371 
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4 

432 

13 

4 

5?2 

— 
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140 

10 

9i 

832 

— 

10 

72i 

19 

8 

930 

3 

1 1 

43  1 

10 

10J 

210 

1 1 

6 

182 

1 1 

1 1 

32 

16 

n 

1003 

— 

7 

47 

1 

11 

82 

— 

10 

312 

r5 

9i 

1714 

rr- 

3 

II 

: 27168 

17 

•  8-?- 
•  °  + 

-  —  - ^ ~  w 

carry  i  to  the  Pounds,  CTr; '  But  be- 
caufe  I  would  not  have  you  point  at  every  12  in  the  Pence  place, 
which  fullies  and  fouls  Books  that  are  kept  clean  ;  I  have  therefore 
inferred  the  following  fhort  Table,  that  you  may  fee  how  many 
Shillings  is  in  any1 


Column  of  Pence 
that  can  well  be 
fuppofed  to  come 
to  hand  ;  which 
may  ferve  till  you 
have  learned  how 
to  divide  by  12:  for 
then  you  need  not 
the  Table. 


r  y 


‘ The  TAB  LE  ufed  in  Addition  of  Pence. 


d*  S  • 

d.  s. 

d.  s. 

d.  s . 

d.  s. 

12— I 

60—5 

108—  p 

156=13 

204=17 

24 - 2 

72=6 

120=10 

168—14 

216=18 

36=3 

84=7 

1321=1  I 

180—15 

228=19 

4%—4 

96=8 

144=:  12 

192=16 

240=20 

Note 3 
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Note ,  That  4  is  1  Farthing,  or  one  4th  part  of  a  Penny  (or  other 
thing)  t  is  one  halt  of  a  Penny,  & c.  and  %  is  3  fourth  parts  of 
a  Penny  or  other  thing  that  is  placed  before  it. 

And  in  confequence  you  find  the  Sum  of  the  Farthings  in  the 
laft  Example  to  be  15?  (or  4  Pence  3  Farthings  :)  Put  down  the  * 
(as  you  fee-  in  the  Sum)  and  carry  the  4  d.  to  the  Units  place  of 
Pence,  faying  4  and  1  is  5,  and  9  is  14,  and  1  is  15,  and  lo  on, 
you’ll  find  when  you  come  to  the  top  oi  the  Series  78  Pence.  Put 
down  the  8  on  a  piece  of  (by  or)  wade  Paper,  and  carry  the  7  to 
the  Tens  place  of  Pence,  faying  7  and  1  is  8,  &c.  till  you  come  to 
18,  (at  the  top  of  the  Column)  which  put  down  to  the  8,  and  it 
makes  188  Pence;  which  by  the  little  Table  is  1 5  r.  and  8  over: 
Therefore  put  down  the  8  Pence,  and  carry  the  1 5  s.  to  the  Units 
place  of  Shillings,  faying  15  and  3  is  18,  and  5  is  23,  &c.  to  the  top 
of  the  Column,  when  the  Sum  is  77.  Put  down  the  7,  and  carry 
7  to  the  Tens  place,  faying  7  and  1  is  8,  and  1  is  9,  &c,  which  at 
the  top  you  find  19.  Put  down  the  odd  1,  (which  makes  the  7 
17  s .)  and  carry  half  of  18  or  9  to  the  Pounds,  which  fum  up  as  by 
the  Example  of  1  Denomination,  and  you  find  the  Sum  total 
27168  /.  17b  8  d. 

4.  Hence  it  may  be  inferred,  that  any  Numbers  may  be  added, 
tho  of  divers  Denominations,  as  tho  they  were  of  one  Denomina¬ 
tion  or  Name.  So  the  Sum  of  the  feveral  Columns  of  Money  fore¬ 
going,  is  27159/.  182  s.  i8qd.  1 9  qrs.  or  l.  27168  :  17 8 for 
the  19  Farthings  any  one  knows  is  4  d.  184  Pence  by  the  little 
Table  isi  15  s.  4  d.  and  4  d.  in  the  Farthings  is  15  s.  8  d.  182  is 
/.  9  :  2  :  —  and  the  15  s.  in  the  Pence  is  l.  9  :  17  : —  Put  down  the 
17,  and  add  the  9  /.  to  27159,  makes  the  Total  /.  27168  :  17  :  8  4 


This  is  much  the  bed  way  ;  done 
without  pricking  and  carrying  from 
one  Denomination,  to  another,  which 
one  is  apt  to  forget  when  he  has  a 
mind  to  run  a  Sum  over  a  fecond  time. 

And  by  one  and  the  fame  Method 
you  add  all  kind  of  Denominations  of 
Weight,  Meafure,  Money,  & c.  And 
for  reducing  the  Sums  properly,  (as 


l 

27159 


x.  d.  qrs. 
182:184:  19 


Add' 


i) 


4  : 
4  : 


L  27168  :  17  8:3 


that  above  is  done)  you  will  eafily  fee  how  to  do  that  by  the  little 
“  Table  following  of  the  Quarters  of  Hundreds,  &c.  in  the  Sum  of 
.the  Pounds,  &c. 

Da  TABLE 
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Uii . 


Ton 

i* 


TAB  L  E  i.  Of  Averdupois  Weight . 

Pounds 
—2240 — 


•20* 

i- 


■8o- 

‘  4“ 
1- 


I  12* 
2  8- 
I- 


Ounces 

Drams 

■3  5  840 

573440 

-  17  Pi 

—  28672 

•  448 

—  7168 

1 6 - 

—  256 

I - 

—  16 

Farth. 
4“ 


TABLE  2 .  0/ Co/#. 


Pence 

1 


Groats 


16 — 

—  4-r 

—  I 

Shillings 

*-  *  *  -  .4  .  .  *  •  4 

48- 

1  1  1 

O  < 

M  CO  « 

V 

1  1 

-  3 — 

— 1 

d. 

,<  -  0 

Nobles 

4*  ^ 

00 

0  0 

1  1 

-""20—*-" 

1 

Angels 

izu — 

—3  O 

1 0  "  — . m 

d. 

I  2  I 

Marks 

640— 

- 160— 

—40— 

IS  :  4 

2  1* - -1 

060 — 

—24  O'  ""  60  — 

"20  - 

3  2  i\ 

Pounds 

—1 


Thefe  Tables  are  put  into  the  moft  eafy  and  ufeful  Method  that 
I  could  think  of,  and  are  more  efpecially  adapted  for  reducing  Aver — 
dupois  Weight  ( by  the  fir  ft  Table )  and  Englift)  Coin  ( by  the  Jecond  Table } 
from  any  one  Denomination  to  another,  with  one  Multiplication  or 
Divifion. 

For  the  more  eafy  adding  this  or  any  other  Example  of  Aver¬ 
dupois  greater  Weight,  I  have  inferted  the  following  little  Table 
which  fhews  the  j Quarters  of  Hundreds  in  a  Column  of  Pounds. 
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A  ' Table  of  Quarters  of  Hundreds 
in  a  Column  of  Pounds. 


lb 

qr.C. 

ft 

qr.C. 

lb 

qr.C. 

28 

1 

140 

5 

252 

9 

5* 

2 

168 

6 

280 

10 

84 

3 

196 

7 

308 

11 

1 12 

4 

224 

8 

336 

12 

An  Example  of  adding 
Averdupois  greater 
Weight. 

Toii  C. 

47 

Ip2 

43 
973 
9 

47 
55 
34 

84 

179 
84 

73 
234 


3 

19 

18 

15 

18 

9 

16 

19 

16 
8 

18 

17 


qr. 

2  : 

■ «  « 
• 

3  : 

2  : 

1  : 

3  : 

2  : 

O  « 

w  1 

3  * 

2  : 

I  : 

3  : 


ft 

27 

12 

24 
14 
i> 

23 

25 

17 

12 

25 

24 
12 


In  the  Example  lafi:  above,  having 
added  each  fingle  Series  or  Row  of 
Figures  (as  by  the  Rules  for  one 
Denomination  foregoing)  I  find  the 
Sum  205:4  Ton,  17 6  Hundred,  24 
Quarters,  and  230  Pounds. 

Then  (as  in  the  Example  before) 

I  muff  reduce  this  Sum  properly, 
which  is  done  thus  :  By  the  little 

Table  lafi:  inferted,  Tis  plain  that  in  Sum 2054  :  17 6  :  24  :  230 

230  Ife  there  are  8  qrs.  and  6  lb.  In - 

the  24  Quarters  are  6  Hundred  ;  and 
in  the  1 76  Hundred  (by  taking  half 
except  Units  place,  and  adding  the 
odd  10  to  the  Units)  are  8  Ton, 

16  C.  the  Sum  of  which  is  Ton 
2063  14:0:6,  done  without  pric¬ 
king,  or  any  Charge  to  the  Memory.  But  for  fuch  as  can  do  Di- 
vifion,  the  lafi:  little  Table  will  not  be  of  fuch  neceffary  Ufe,  as  it 


8: 


6  : 
16  : 


8 

o 


■Ad. 


2063  :  4  : 


is  to  others. 


A  'Table  J hewing  the  Ounces  in 
a  Column  of  Drams ,  or  lb 
in  that  of  Ounces . 

i6~i 

2  2.-2 
48=3 

64=41 

80  nr  5 
96=6 
112—7 
128—8 

144=  9 
160— 10 
176— II 
IP2=I2 

"The  next  Example  is  done  thus  : 

Having  fummed  up  the  Units 
and  then  the  Tens  place  of  Drams, 
I  find  the  Sum  15?  1  ;  the  Ounces  in 
like  manner  177,  and  the  Pounds 
32  34- 

And  by  the  little  Table  above* 
(which  any  one  may  make  or  en¬ 
large  by  adding  16  to  itfelf,  &c.)  I 
find  that  the  next  Number  to  and 

lefs- 
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iefs  than  191,  is  17 5,  againft 
which  hands  11  Ounces;  and  19 1 
is  1  $  Drams  more,  therefore  I  put 
1 1  Oun.  1 5  dr .  down  as  you  fee. 

And  the  Sum  of  the  Ounces  be¬ 
ing  177,  I  look  for  that  in  the 
’Table,  and  find  the  next  and  lefs 
Number  thereto  to  be  175  ;  a- 
gainft  which  is  u.  So  that  I 
put  down  lb  1 1  :  1  Oun.  as  you 
fee  in  the  Margin,  and  as  in  the 
foregoing  Examples ;  which  1  x 
added  to  the  Pounds,  and  the  1 
to  the  11  Ounces,  &c.  the  Sum 
reduced  by  the  little  Table  is 
ft  3245  :  12  :  15. 

And  thus  I  have  given  you 
fundry  Examples  and  Rules,  alto¬ 
gether  new,  for  adding  large 
Numbers  of  feveral  Denomina¬ 
tions,  as  tho  they  were  but  one 
Denomination,  without  carrying 
any  thing  from  one  Name  or  De¬ 
nomination  to  another  :  which 
new  Method  I  take  to  be  every 
way  preferable  to  the  common, 
efpecially  where  there  are  large 
Examples  to  be  added  of  feveral 

Denominations.  I  fhall  give  you  lb.  3  245  -  12  :  1  *  Sum. 

farther  Tables,  whereby  little  Ta¬ 
bles  may  be  made  for  Addition  ;  or  wherefrom  Subftra&ion  and  Re¬ 
duction  of  any  thing  may  be  performed. 

|  TA  £  L  E  3.  Wine-Meafure. 

Ton  Pipes  Hogfh.  Tiertian  Gallon  Quarts  Solid  Inches 

- 5  - 

- 3  - 


An  Example  of  adding 

Averdupois  lejfer 

Weight . 

ft 

6 

• 

r* 

3 

0 

764 

15  :  i) 

13 

13  :  12 

92 

xo  :  13 

17  3 

—  :  7 

39 

14  :  1  r 

12  :  10 

475 

9  :  8 

39 

15:  12 

99 

1 1  :  11 

732 

4  :  14 

74 

14  :  9 

85 

1 1  :  13 

37 

7  :  10 

75 

1 3  :  14 

32 

10  :  8 

124 

4  •  3 

53 

ix  :  14 

17  6 

t- 

4  *  7 

lb.  3234  : 

177  :  191 

• 

• 

ix  :  157 

1 1  : 

1  j 

ft-  3  245  •: 

X2  :  15 

•2- 

I- 


T 

-2" 

X" 


-I* 

1 


-252- 

—  ll6’ 

-  63- 
“  42- 

I- 


•IO08- 

’  504- 
•  25  2- 
'  l58- 


4“ 

1* 


'5'82I2 

■29x05 

■14553 

■  9702 

-  231 

L. 

Tab  l  e 
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|  TA  B  L  E  4.  Beer-Meafure.  '  • 

1  Pints  Quarts 
2 — * - 1 

Pottle 

4 - 2 - j; 

Gallon 

§ - - - 2 - £ 

•  ■.-*  -  — .  -  . .  -  Firkin 

72 - 3& - *18—  — — x 

-  Kilderkin 

144—72—55 — 18 — ~2 - x 

Barrel 

288“ - 144 - 72 — 36— — 4 - 2 - 1 

Ale-Meafure  hath  3  2  Gallons  to  the  Barrel. 


7 ABLE  5.  DryMeafure.  (36  Bulhel  to  the  Chaldron  of  Coals.) 

Laft  Weys  Quarters  Bufhels  Pecks  Gallons  Pottles  Quarts  Pints 
I — '2 - IO- - 80 - 320 - <540 - 1280— -2560 — 5120 


■IO- 

1  5" 

I- 


-80- 
-40* 
-  8- 


l<5o- 
3  2- 
4" 


-320- 
-  64- 

8- 


640- 
128' 
1 6- 

4“ 


Table  6. 

Barley-Corns.  Inch  Z,o?zg  Meafure. 

3 - 1 

Foot 

3  6 - 12 - 1 

Yard 

108 — —3  d'11—  3  — - 1 

Pole- 

594 - jpg—  I(5i - jf - i 


•I280- 

25  d* 
-32- 
-  8- 

-  4- 

-  2“ 

I" 


23760 - 7920—660 

190080 — 53  3  (jo— 5280 


■2  20- 


40- 


Furlong 


-I7d0 - 320- 


-8- 


Mile 

—  1 


-2560 
■  512 

-  64 

-  16 

-  8 


4 

o. 


4 


Table 


'24 
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TA  B  L  E  7 .  Square  Meafure. 

Square  Square  Square  Square  Square  Square  Square 

|  Miles  Acres  Rods  Poles  Yards  Feet  Inches 

640— - 25  60 - 102400 — 3  09  7  600 — 27  8  7  8400- — —4014489600 

1  ""—■■■«  4  160 - 484° - 43560  ■  ■  ■  6272640 

I - —40 -  1210 -  10890  ■  "  T  I568l60 

1—  30^ - 2724— — 39204 

I  ■  - -  9 - -1296 

*  11  — - 144 


TABLE  8.  Of  Solid  Meafure , 

Solid  Inches.  Feet  Solid 

1728—™  1 

Solid  Yards 

46656  —  .1.^  27  . .  '  ■•m.Tmmmmm  J 

Solid  Poles 

7761329 - 4491 1  - 1 66  - - 1 

Rods 

— 253 - * 


1963885176— 1136507x444-41092— 

I57ll08l408 - 909206I  *—33674^ 


8 

9  O 


*2024- 


-8 


Acres 
Mile 


254$ 5 806105600c--  147 197952000—545 1 7  76000—327  70584— 129528— 16191 


Table  p.  of  Toy-Weight. 


ft 

I— 


12- 

I- 


Penny  wt. 

Grains 

dm. 

gr. 

-5760 

.  0  _ 

-  400 

1— 

—  24 

Grains 

gr. 


20- 

dO" 

480- 


Scruple 

9 

— 1 


’3 


Dram 

5 

Ounce 


24- 


■8« 


r^jSLE 


*5 
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\ Table  h.  of  Time . 

Years  Weeks  Days  Hours  Minutes  Seconds 

i — — 52-rV - 3^\ - 8755  5 25960 - 31^7600 

1  , .  7  .  —  168 . .  ■  10080 -  ^04800 

1  —  24—  1440—  85400 

1—  5o - -  3500 

1  ■  ■  5o 

TABLE  12.  Of  Motion . 

Seconds 

Minutes 

/ 

60 - 1 

Degrees 

3500  ■  *5o  ■■■—  1 

Sines 

108000 - 1800 -  30 - 1 

Quadrants 

324000 - 5400 -  po — - 3 - 1 

Circles 

1 296000 — •  2 1 5oo - 3  5o— — 1 2 - 4 - 1 


m 


The  Tables  foregoing  are  fo  eafy,  as  to  need  little  Explanation  : 
I  have  put  them  in  two  Methods,  a  (mail  matter  differing.  Ta¬ 
ble  1.  which  is  of  Averdupois  Weight,  is  to  be  thus  read  ;  1  Ton 
is  20  Hundred,  80  Quarters  of  C.  2240  Pounds,  35840  Ounces  or 
573440  Drams  :  Alfo  1  C.  is  4  Quarters,  1 12  fe.  1792  Ounces,  &c. 
reading  from  the  right  towards  the  left  hand,  all  which  is  ufeful  in 
Reduction. 

And  the  fame  is  to  be  obferved  in  the  fecond  fort  of  Table,  only 
here  you  read  the  contrary  way,  from  the  right  hand  toward  the 
left  :  As  1  Pound  Sterling  is  if  Marks,  2  Angels,  3  Nobles,  20 
Shillings,  5o  Groats,  240  Pence,  p5o  Farthings.  One  Mark  is  if 
(or  1  Angel  and  1  Third)  2  Nobles  13  s.  4  d.  40  Groats,  i5o  Pence, 
&c.  And  the  Numbers  above  fhew  that  4  Farthings  is  1  Penny, 
4  Pence  1  Groat,  3  Groats  is.  6s.  Set  —  r  Noble,  &c. 

As  to  the  Proof  of  Addition,  it  is  either  performed  by  Addition 
or  Subftra&ion. 


E 


Thus 
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Thus  the  Sum  of  the  3  upper  Lines  added  to  the 
Sum  of  the  2  lower,  is  equal  to  the  Sum  Total  :  9875 

For  the  Sum  of  any  Parts  added  to  the  reft  of  the  5432 
Parts,  muft  give  the  Sum  Total  of  all  the  Parts  1234 
which  make  the  Whole.  5  <57 

Or  the  Sum  of  the  two  lowermoft  deduced  from  89 

the  Sum  Total,  leaves  the  Sum  of  the  - 

greater,  or  of  the  three  uppermoft  Sum  Total  17198 

Numbers.  - 

Sum  of  the  3  uppermoft  165:42 
Sum  of  the  2  lower  Lines=  656 


And  thus  I  hope  I 
have  laid  down  fuch 
plain  and  copious  Rules, 

&c.  as  will  be  ufeful  to 
the  young  Reader  in  ad¬ 
ding  Money,  Weight, 

Meafure,  &c. 

Leaves  thegreater=  16542  Proof; 

When  large  Sums  of  Money  are  (in  Records,  &c.)  required  to 
be  e^prefled  Literally,  or  in  Numeral  Letters,  they  may  be  wrote,  &c. 


SumTotal,orSum  ofthe> 

Sums - J 

The  lefter  deduct; 


17198  Proof.. 
656 


thus ; 


u 


MDCCXXXVI 
M10DCCCCXXIX 
M8CCXCIX 
M20  DLXXXVII 
M5IOCLII 
MI9DCCXLV 
M6oCCXXXI 


& 

VI  t  IX  ob 
X:.  II 
XI IX 
X:  IX  ob 
VI  :  VIII 
XIX:  VI  ob 
XI  :  IV 


M^DCLXXXII  :  XVII : 

631682  17  : 

Sums  Total 


ob 

JL 

2 


or  thus,  more  eafy  for  Addi¬ 
tion  thereof. 

1.  0.  fc 

M.  C.  X. 

■  I,'  'Vic  III'  VI :  VI  :  IX  ob 
X,  IX,  II,  IX :  X  :  II 
VIII,  II,  IX,  IX  :  XI  :  IX 
XX,  V, VIII, VII :  X  :  IX  ob 
DX,  I,  V,  II  :  VI  :  VIII 
XIX,  VII,  IV,  V  jXIX  VI  ob 
LX,  II,  in,  I :  XI  :  IV 


DCXXXI,VI,VIII,  II  .  XVII : 

or  631682  :  17  : 

Sums  Total 


ob 


l 

Tl 


lTo  add  the  firft  Column  ^tis  eafy  till  you  come  to  the  Pounds,  and 
there  add  together  j ft  all  under  10,  to  each  Ten  there  add  all 

(Tens 
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Tens  under  106  ;  to  thofe  add  what  is  under  1000,  and  the 
Thousands  carry *d  to  the  reft. 

Note,  The  M,  C,  and  X  are  Thoufands,  Hundreds,  and  Tens,  the 
Titles  of  the  Columns  they  ftand  over,  as  to  place. 

Sect.  III.  SubfiraBion  of  Intire  Numbers. 

This  is  a  Rule  whereby  the  Excefs  or  Difference  between  two 
Numbers  is  difeovered ;  that  is,  w^dfnd  out  by  this  part  of 
Arithmetic  how  much  one  of  two  Nurpbers  given,  is  greater  or  lefs 
than  the  other.  Thus  if  15  be  compared  with  20,  we  find  it  lefler 

by  5.  #  < 

Hence  it  appears,  that  in  Subftra&ion  there  are  always  2  Num¬ 
bers  given,  from  whence  a  third  is  difeovered. 

Of  the  2  Numbers  given,  the  greater  I  call  the  Compound  Number , 
(as  being  compofed  of  the  lefler  Number  and  the  Difference  between 
thofe  given.)  The  lefler  I  call  the  Subtrahend ,  it  being  that  which 
is  to  be  taken  from  or  drawn  out  of  the  greater.  And  when  that 
is  done,  there  arifeth  the  third  Number,  which  may  be  termed  the 
Remainer,  Excefs,  or  Difference  between  the  Numbers  given,  and 
is  the  Number  fought  for  in  this  Part  of  the  Art  of  Numbering. 

As  in  Addition,  fo  in  Subftradtion  the  Numbers  given  are  either 
of  one  Ample  Denomination,  or  elfe  they  are  one  or  both  of  feveral 
Denominations  or  Names;  for  the  Numbers  given  are  Abftrad  or 
Concrete. 

I  fhall  next  illuftrate  what  is  faid,  by  Examples  of  one  and  more 
Denominations  in  the  common  Way  of  Working ;  and  2dly,  in 
another. 

Examples  of  one  Denomination ,  or  of  AbflraB  Numbers. 

Example  1.  Example  2.  Example  3 . 

Lent  /.  71032  Borrowed  1. 19721  Received  /.  9211 

Received  /.  9735  Paid  /.  89 57  Disburfed  /.  1973 


Remainer  /.  6 12 97  Remainer  /.  10764  Rem.  =  /.  7238 

Examples  of  federal  Denominations,  (or  of  Contracl  Numbers .) 

Example  4.  Example  5. 

Gained  /.  1192  112:3  Debtor  /.  1013  2  :  10  :  47 

Loft  /.  287  114:7  Creditor  /.  97?  :  1 5;  :  <-{- 


Remaineth  gained  /.  904 117:8  'Remaineth  Dr.  /.  9156:13:37 

E  2  Exam ~ 


28 
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Example  6. 

Received  as  an  Agent  or  Fador,  to  be  applied 

disburfed  as  per  Order  of  my  Employer - 

Paid  A.  B.  for  Goods  bought  —  /.  2072  :  13  :  4 
For  a  Ship  with  Rigging  —  936  :  19  :  2 

For  Cuftom  to  the  King—  97  : 15 : 34 

For  Infurance  — — - -  72  :  3  :  6 

For  Freight — - -  100:11:9*- 

In  all — - 3280:  3:  1 

Which  Sum  of  the  Payments  being  deduded 
from  the  /.  9000,  the  Remainer  (in  the  Fac¬ 
tor^  hands)  is — - -  ■ "  ■'  ■  ■■  - 

Example  7.  Weight  Value 

C.  qr .  Ife  /.  s .  d. 

Bought  of  A.  B.  Sugars  193  *,3:25  385  :  19  :  4 

of  C  D.  more  323:3:17  532:18:6 


Bought  in  all  5 17  ^  3  :  14  /.919  : 17  :  10J 

Weight  Value 

C.  q.  ft  /.  s.  d. 

Sold  E.  F.  25  :  1  :  14  for  59:17:6 
to  G.H.  126:  3  :  25  at  315:12:10 
to  J.K.  94  :  2  :  14  at  235  : 17:6 £ 
to  L.M.  87  :  3  :  20  at  180:13:4 

Sold  in  all  * - - — 334  :  3  :  17  at  792  :  1  :  24 


/.  5  719  :  16  :  1 1 


Remains  unfold  C.  182  :  3  :  25  |  127  :  16  :  7  ^ 
Which  unfold  Goods  coft  me  ■  ■  ■  *  ■  1  3  64  :  18  :  io^: 

From  which  laft  Sum  deduding  the  next  above ^  1  1  — 

it,  the  Remainer  is  gained  (already)  by  this>  237  :  2  :  2*- 
Account - - - -  — *  - y 

Directions  for  performing  the  foregoing  Operations . 

I  N  the  firft  Example  you  are  to  take  the  lower  Line  from  the 
upper,  or  the  leffer  Number  9735  from  71032.  Begin  at  Units 
place,  and  fay  5  from  2  cannot  be,  but  5  from  10,  which  you  muft 
borrow,  and  add  to  2  ;  that  is,  5  from  12,  and  there  remains  7. 
Then  having  put  the  7  under  the  Line,  fay  1  borrowed  and  3,  (the 
Figure  in  Tens  place  of  the  Subtrahend)  is  4,  from  3  (in  the  com¬ 
pound 
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pound  Number)  can’t  be ;  but  from  13  (borrowing  10  as  before) 
leaves  9.  Which  put  down,  as  you  fee,  and  fay  1  borrowed  and  7 
(the  Figure  in  Hundreds  place  of  the  Subtrahend)  is  8  from  10  bor¬ 
rowed  (becaufe  you  can’t  take  8  from  o)  and  there  refts  2.  One 
borrowed  and  9  is  10  from  1  (in  the  Thoufands  place  of  the  com¬ 
pound  Number)  can’t  be,  but  10  from  11  leaves  1,  which  put 
under,  as  you  fee.  And  laftly,  1  borrowed  from  7  in  the  upper 
Line,  and  the  Remainer  is  6.  So  the  whole  Sum  remaining  is 
61297.  And  thus  any  Operation  of  one  Denomination  is  per¬ 
formed. 

Then  for  feveral  Denominations  I  fhall  inftance,  ifl ,  in  the  fifth 
Example.  You  muft  always  begin  with  the  lead  Name,  here  Far¬ 
things  ;  and  fay  3  Farthings  from  1  can’t  be,  but  borrowing  1 
Penny  or  4  Farthings,  add  to  the  1  Farthing  makes  5  ;  fo  3  from  5, 
and  there  refts  2  Farthings  :  put  under  as  in  the  Example,  and  fay 
1  Penny  borrowed  from  4  Pence  in  the  upper  Line,  and  there  refts 
3  d.  Then  fay  15  s.  from  10s.  can’t  be  ,  but  15  from  20  which 
you  borrow,  and  the  10,  viz*  from  30,  and  there  refteth  15.  Then 
fay  1  borrowed  and  5  is  6,  from  12,  refts  6  Pounds,  &c.  as  in  the 
former  Examples. 

The  fixth  Example  is  performed  by  firft  adding  together  the  Sums 
laid  out,  and  then  deducing  that  Sum,  which  is  l  3280  *.3  :  1 
from  the  9000.  Thus  1  d.  from  12  you  borrow,  leave  n  d.  1  you 
borrowed  and  3  s.  is  4  from  20  s.  which  borrow,  and  the  reft  is  16  ; 
■which  put  under,  and  deduft  the  1  borrowed  from  10,  &c.  as 
before. 

Laftly,  In  the  feventh  Example  you  are  to  dedud  the  Hundreds, 
Quarters,  and  Pounds  fold  from  thofe  bought  :  to  perform  which,, 
you  muft  fay  17  Pounds  from' 14  can’t  be,  .but  17  from  28  Ife 
which  you  borrow  (that  being  a  Quarter  of  a  Hundred,  which  is 
the  next  Denomination)  leaves  11  ;  which  added  to  the  14  }fc, 
makes  the  25  which  you  fee.  Then  1  Quarter  of  a  Hundred  bor¬ 
rowed  and  3  is  4,  from  7  (that  is,  4  Quarters  or  1  Hundred  bor¬ 
rowed  and  added  to  the  3  Quarters  (landing  in  the  upper  Line) 
and  the  reft  is  3  Quarters ;  which  put  in  the  Remainer,  faying  1 
(that  is,  1  Hundred  weight)  borrowed  and  4  (in  the  Sum  of  the 
Sales)  is  5,  from  7  in  the  Hundreds  bought,  leaves  2  ;  which  put 
dowm,  and  fo  proceed,  as  in  fubft rafting  one  Denomination  :•  and 
the  quantity  of  Sugar  remaining  unfold  you  find  to  be  C.  182  :  3  :  25. 
And  the  Value  of  what  is  fold  deducted  from  the  w  hole  Value 
bought,  the  Remainer  is  /.  127  :  16  :  77  (which  is  the  Sum  only 


wanting 
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wanting  to  make  up  the  Coft  of  all  that  was  bought.)  Which  Sum 
remaining  deducted  from  the  prime  Value  of  what  Sugar  remains 
unfold,  viz*.  182  C.  3  qr.  25  lb.  which  coft  /.  364 :  18  :  104  the  re¬ 
maining  Cafh  is  /.  237  :  2  :  2 }  which  is  got  by  this  Trading,  thus  far. 

..Note,  Tho  the  Subtrahend,  as  here  /.  127  :  16 :  77  ftands  over 
the  Compound  Number  /.  364:  18  :  104,  it  is  as  eafily  de¬ 
duced  as  if  the  lelfer  Number  flood  under  the  greater,  as  is 
moft  ufual. 

By  the  Rules  and  Examples  above,  I  fuppofe  any  one  may  per- 
-;form  Subftradion  after  the  common  way. 

But  the  Work  may  be  effected  with¬ 
out  faying  fuch  a  Figure  from  fuch  a  one  1.010  10  10 

cant  be ,  and  x  borrowed,  &c.  as  in  the  461  2  3  10 

Margin.  From  1572342 

For  where  any  Digit  in  the  com-  Take  895657 

pound  Number  is  lefs  than  that  ftand- - - 

in g  under  it  in  the  Subtrahend,  mark  Refts  =:  6  76  6  8  5 

the  next  toward  the  left  hand  with  a 

Point,  and  put  over  it  a  Digit,  which  is  1  lefs,  as  here  over  4  in 
the  Number  given  put  3  ;  over  3,  2,  &c. 

Then  where  the  Figures  put  over  the  pricked  ones  (or  thofe 
given)  are  ftill  lefs  than  thofe  refpe&ively  in  the  Subtrahend,  place 
10  partly  over,  but  a  little  toward  the  left  hand  ;  then  you  have  the 
very  Numbers  at  large,  from  whence  Subftra&ion  is  to  be  made. 
Thus  7  from  12  refts  5,  5  from  13  refts  8,  6  from  12  refts  6 ;  5 
from  11  leaves  6 ;  9  from  16  leaves  7,  and  8  from  14  leaves  6. 

Now  I  have  only  inferted  the  Figures  over  thofe  pointed,  and 
the  Tens  to  explain  the  Rule  ;  but  3 us  certain,  the  Work  may  be 
as  eafily  performed  mentally,  by  fuppoftng  every  Figure  as  aforefaid 
lefs  by  the  1  (fuppofed  10)  which  is  borrowed  from  the  next  to¬ 
wards  the  left  hand  of  the  Number  given  to  make  Subftra&ion  from. 
For  whenever  you  borrow  10,  that  10  is  prefumed  to  be  taken  from 
the  next  Figure  towards  the  left  hand  ;  and  of  confequence  there¬ 
fore  that  is  1  lefs,  (1  in  any  Series  being  10  in  another  next  it  to¬ 
ward  the  right  hand.)  Thus  in  the  Example,  7  from  12  refts  5  ; 
where  the  one  Ten  borrowed  makes  the  Figure  in  Tens  place  a 
Unit  lefs,  i.  e.  the  4  is  but  3.  And  when  you  fay  5  from  13  refts  8, 
this  1  borrowed  is  actually  taken  from  the  next  Digit  3,  and  leaves 
it  but  a  2,  and  fo  2  becomes  but  a  1,  7  a  6,  and  5  a  4,  which  is 
all  fuppofed  as  you  perform  the  Work,  without  putting  down  any 
thing  but  the  Remainer. 


So 
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So  alfo  in  divers  Denominations,  the  Unit  borrowed  being  fup- 
pofed  one  of  the  next  fuperior  Denomination,  muft  leave  that  a 


10,10 


6, 0,  2 

Acquired  or  earned  713 
Expended  =  3  p  7 


s. 

20 

1 

2 

17 


d. 

li 

5* 

:  6\. 

' 9 * 


Saved,  or  put  in  Bank  3  1  5  :  4  2  8 1- 


or  f 


Unit  lefs,  as  is  explained  in  l 

the  Margin.  Where  2  s.  6d . 

1  qr.  in  the  upper  of  the 
two  Lines  given,  being  lefs 
than  17  s.  p  d.  -J-  in  the  lower 
Line  >  therefore  4  Farthings 
taken  from  the  6  d .  makes 
the  7  I?  and  5  d.  refteth  , 
nd.  borrowed  from  the  2  jv 

and  put  over  the  5  d .  makes  17  and  1  refteth  ;  20  f.  taken 
from  the  3  /.  makes  the  faid  n.  to  be  2 1  and  2  /.  refteth,  as 
in  one  Denomination  ;  then  I  have  it  plain  to  my  fight,  that 
from  >•  leaves  ^  or  4  >  9  d.  from  12  and  5  or  17  d.  leaves  8  ;  17  r. 
from  2 1  leaves  45.  7  /.  from  12/.  leaves  5  >  pi.  from  1  o  leaves  1  /; 
and  3  /.  from  d  /.  leaves  3,  without  borrowing  and  paying.  Which 
Method  with  Ufe  will  make  the  Work  eafier  and  fhorter  than  the 
common  way  :  I  mean,  when  only  the  two  Sums  given  are  wrote 
down,  and  the  reft  performed  in  the  Mind,  as  in  Example. 

This  is  done  with¬ 
out  the  leaft  mention-  h 


ing  borrowing  or  pay-  The  Rent-Roll  of  my  EftateT:  - 
ing,  and  with  more  (Tuppofe)  is  per  annum - y1'  *  * 


12 


d: 

3 

9 


My  clear  Eftat eper  ann.  =  1483  :  16  :  6 


Eafe  and  Expedition ;  Repairs,  Taxes,  &c.  dedud,  27 p  :  15 

and  may  ferve  alfo  to 
(hew  the  Nature  and- 
Reafon  of  the  common  . 

Way  of  Working. 

The  Proof  of  Subftra&ion  is  either  by  Addition  or  Subftradion  2  ; 
For  in  the  laft  foregoing  Example,  the  Remainer  /.  1485  :  16  :  6 
being  added  to  the  Subtrahend,  I.2J9  :  15  :  p,  the  Sum  is  the  com-  - 
pound  Number  given,  or  /.  1765  :  12  :  3  >  which  proves  the  Ope*? 
ration  to  be  right. 

Or  by  Subfir aBim.  If  from  the  /.  1765  :  12  .*  3  you  take  the  Re~ 
mainer /.  1485  :  16  i67  there  will  then  remain  hyp  a  15  :  p  =  the 
Subtrahend  given. 


S'*  CT^ 
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*  '  ... 

Sect.  IV.  Multiplication  of  Intire  Numbers . 

MULTIPLICATION  is  a  Rule  which  fhews  the  Num¬ 
ber  of  Units  produced  by  making  one  afligned  Number  any 
Multiplicity  of  times  itfelf. 

Or  "tis  that  Part  of  Arithmetic  of  fuch  admirable  Extent,  that 
no  Number  or  Quantity  can  be  fo  great,  but  another  greater  may 
be  difcovered  :  For  by  it  not  only  the  Number  of  jfingle  Sands  that 
would  compofe  an  Heap  as  big  as  our  Earth,  but  even  one  to  ex¬ 
tend  to  the  harry  Firmament  are  within  the  limits  of  this  part  of 
the  Numeric  Art  to  compute. 

It  is  an  Abridgment  of  the  Work  of  Addition,  performing  that 
in  a  Minute,  that  Addition  would  require  fome  Hours  to  do. 

Thus  if  8766  were  to  be  multiplied  by  20000,  (or  to  know  how 
many  Hours  are  in  20000  Years)  dis  only  to  double  87 <56,  which 
is  17532,  and  to  that  place  the  four  Cyphers  toward  the  right  hand 
will  make  it  175320000  the  Anfvver,  (which  is  done  in  lefs  than 
half  a  Minute.)  But  how  long  it  would  require  to  put  down  8766, 
20000  times ;  or  20000,  87 66  times ;  and  then  add  all  thofe  Num¬ 
bers  together ;  I  leave  the  Reader  to  judge,  and  confeqnently  of 
the  Excellency  of  this  Rule,  which  is  juftly  called  Multiplication.  ■ 
As  in  the  lad  Sedion,  fo  in  this  Part  there  are  two  Numbers 
given  to  find  a  third  :  To  inftance,  as  above,  87<5<5  and  20000  are 
given,  and  175320000  is  the  Number  produced  by  or  refulting 
from  the  Multiplication. 

Of  thefe  3  Numbers  1  (commonly  the  greater  of  the  2  given)  is 
called  the  Multiplicand,  the  other  of  thofe  given  is  the  Multiplier, 
.and  both  together  they  are  called  Fadors  ;  and  the  Number  arifing 
therefrom  after  Multiplication,  is  called  the  Produd,  or  (in  Geo~ 
metrical  Operations)  the  Redangle. 

The  Relation  thefe  three  Numbers  have  to  each  other,  is.  That 
the  Produd  containeth  either  of  the  Fadors  fo  often  as  the  other 
Fador  contains  a  Unit  :  and  confequently 

As  175320000.  to  87 66  ::  fo'  20000.  to  1.  Or 
A s  175320000.  to  20000  ::  87 66.  1.  &c.  But  this  by  the 
by,  till  we  arrive  at  the  Rules  of  Proportion. 

The  whole  Bufinefs  of  Multiplication  confifts  in  thefe  three 
things  : 

r.  In  knowing  mentally  and  readily  what  any  two  Digits  multi¬ 
plied  together  produce. 

+  2.  In 
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2.  In  the  right  placing  thofe  Produ&s.  And, 

3.  In  colleding  thofe  particular  Produ&s  into  one  general  Pro- 
dud:. 

Hence  it  follows,  that  a  Table  of  the  Produds  of  one  Digit  by 
another  be  compofed,  which,  before  you  can  proceed  farther  in  this 
molt  pleafant  and  ufeful  Science,  mull  be  learned  by  heart  :  thus 

The  firft  Column  is 
what  is  abfolutely  necefla- 
ry  to  get  by  heart. 

The  fecond  Column  for 
the  moil  part,  that  is,  in 
multiplying  by  10  and  11, 
does  not  charge  the  Me¬ 
mory  :  for  to  multiply  any 
Number  by  10,  is  only  to 
place  a  Cypher  to  the  right 
hand  of  the  Multiplicand, 

(for  1,  tho  a  Number,  as 
augmenting  and  diminifli- 
ing  another  by  Additionand 
Subftra&ion,  yet  it  neither 
multiplies  nor  divides.) 

And  to  multiply  any 
Digit  by  1 1,  is  only  t?o  re¬ 
peat  the  Digit  as  in  the 
Example.  And  I  have  ad¬ 
ded  the  Multiplication  of 
the  Digits  by  12,  becaufe 
that  being  got  by  heart, 
faves  the  trouble  of  making 
a  whole  Line,  and  of  ad¬ 
ding  two  Lines  together : 
for  when  you  have  that  by 
heart,  you  can  multiply  or 
divide  by  12  (a  Number 
much  ufed,  as  being  the 
Pence  in  a  Shilling,  the 
Inches  in  a  Foot,  &c.)  as 
by  one  fingle  Digit. 


The  Multiplication  Table. 


3  times  3  is  =  9 

14—12 

5  =  *5 
6  —  18 

7—  21 
8—24 

9=  27 
4  times  4—  16 
5—20 
6~  24 
7—  28 
8—32 
9=  36 
3  times  5  —  25 
6—30 

7=35 

8  —  40 

9=45 
6  times  6—36 
7=  42 

8  48 

9=  54 
7'  times  7  z=  45? 

8  —  56 

9=  63 
8  times  8  =  64 

9=  72 
\9  times  9  —  81 


. 

10  times  2—  20 

3~  3° 
4=  4 o 
5=5° 
6  —  (Jo 

7—7o 
8=  80 

9=9° 

11  times  2  —  22 

3—  33 

4  :T-r  44 1 

5  =  55 
6—  66 

7=  77 
8=  88 

9=  99 

12  times  2=  24 

3=  36 

4=  48 
/n  5  —  60 

—  72 

7—  84 

8  —  96 

9  —  108 

10  —  120J 

11  —  132 

12  —  144] 


F 


The 
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The  wonderful  Productions  arifing  from  the  placing  Numbers, 
are  many  and  furprizing  :  I  (hall  here  infert  an  lnftance,  where,  by 
placing  only  9  Figures  to  the  bed  advantage  about  5  Digits  given, 
ponftitutes  all  the  Parts  of  the  common  Table  that  are  abfolutely 
neceflary  to  be  inferted  for  the  more  apprehenfive  part  of  Readers. 


A  mofl  Brief  Multiplication-Table ,  viz. 


Two  of  thefe  mul¬ 
tiply,  {landing  a- 
gainft  the  Num-  . 
bers  given.  f 


V  . 


Two  of  thefe  add, 
refpedling  the  gi¬ 
ven  Numbers  in; 
the  middle. 


The  large  Table  is  fo  plain,  that  it  needs  no  Explanation,  as  fhew- 
rng  that  8  times  8  is  64,  8  times  9  is  72,  and  the  like  of  the  reft. 

And  this  Table  is  very  near  as  eafy  ;  for  you  mud  always  look  for 
the  Digits  to  be  multiplied,  in  the  middle  Column  :  As  fuppofe  I. 
would  know*  what  8  times  6  makes ;  againfl  8  in  the  middle  Column 
is  30  towards  the  right  hand,  and  againft  6  in  the  middle  is  10  in 
the  right-hand  Column,  the  Sum  of  which  is  40 ;  and  thofe  (landing 
againft  the  others,  in  the  left-hand  Column,  are  2  and  4,  which 
multiplied  together,  make  8 :  fo  that  8  times  6  is  48. 

And  to  fquare  any  of  the  middle  Numbers,  as  fuppofe  7,  double 
20,  which  (lands  againft  it  on  one  fide,  and  multiply  that  by  itfelf, 
which  (lands  againft  7  on  the  left-hand  fide ;  fo  20  doubled  is  40, 
and  3  fquared  makes  9  :  fo  that  7  times  7  is  4 p,  &c. 

So  much  for  the  Tables  :  I  fhall  now  proceed  to  (hew  how  the: 
Operation  of  Multiplication  is  performed.  And, 

2.  The  Application  of  the  Rules  in  folving  Queftions,  which  may 
ferve,  inftead.  of  Reduction  deftcending,  to  (hew  the  Ufe  of  Multi¬ 
plication, 

j Pro* 
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Proportion  1.  To  multiply  a  Number  by  another,  which  confifls 
but  of  one  place. 

Example  1.  Example  2. 

Multiplicand  75/533  Multiply -  175945 

Multiplyer . 8  by . 9 

Produd  636264.  Anfwer  =  1583 505 

Prop. 2.  To  multiply  any  Number  by  another  confiding  of  two, 
three,  or  more  places.  A  fhorter  way  for  Example  1.  See  Multi¬ 
plication  of  Decimals . 


Example  1. 

Example  2. 

Example  3 . 

Multiply  74963 

47625 

1 

76472 

by  ...  75 

357 

2475 

3748i5 

333375 

382360 

5  2474I 
Produd^:  5  <5  22225 


238125 
142875 


535304 
3  05  888 
152944 


Produd  ~  1 700  2125 


Produd  =  189268200 

Prop.  3.  To  multiply  when  one  or  more  Cyphers  are  in  the  Mul¬ 
tiplyer,  but  not  at  the  end. 


Example  1 . 

Multiply  .  ...  57234 
by  ...  .  5203 

171702 
1 14468 
286170 


Example  2. 
9753* 

3  2004 


297788502 


3,90128 

195064 

292596 

■*  — ■  ■■  —  Mm  ■  ■  >■  m 

3 121414128 


Prop.  4.  How  to  do  when  one  or  more  Cyphers  are  next  the  right 
hand  of  one  or  both  of  the  Fadors. 

Example  1.  Example  2.  Example  3. 

91 69  |padors.  1399  ^padors.  3-}-ooo  "?,pa^ors 

1000  S  400.3  2300  J 


9769000  =  Produd  =:  2959600  =  Produd.  102 

68 


F  2 


Prod  ud = 7  8  2  00  00  o 


Rules 
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Rules  for  performing  the  Operations  above. 

In  Example  i.]  Say  8  times  3  (the  Units  place  of  the  Multipli¬ 
cand)  is  24  ;  put  the  4  under  the  Line,  and  carry  the  2  Tens  to  the 
next  Produd,  faying  8  times  3  is  24,  and  2  carried  is  2 6 ;  put  6  in 
Tens  place  of  the  Product,  and  carry  2  as  before,  laying  8  times  5 
is  40,  and  2  carried  is  42  put  the  2  under  the  Line  as  you  fee, 
and  carry  4  (Tens)  faying  8  times  9  is  72,  and  4  carried  is  7 6  1 
put  the  6  under,  and  carry  the  7,  faying  8  times  7  is  5  6y  and  7 
carried  is  63 }  which  (being  the  Produce  of  the  laft  Figure)  put  all 
down,  and  you  fee  that  8  times  7^5  3-3  is  636264..  And  fo  much 
for  Directions  to  multiply  and  carry  the  Tens  from  one  particular 
Product  to  another ;  the  Reafon  of  which,  and  of  placing  the  feve- 
ral  Products  a  degree  towards  the  left  hand,  I  fhall  fhew  by 
and  by. 

In  Example  2.  of  Prop.  2.]  You  find  by  the  Rules  above,  that  7 
times  47625  is  333375  ;  and  then  you  multiply  47623  by  5  (the 
next  Figure  in  the  Multiplyer)  faying  5  times  5  is  25  :  place  that  5 
under  Tens  place  of  the  former  Product,  and  proceed  as  before  ; 
and  when  you  come  to  the  3,  put  5  of  the  Produd  3  times  5,  under 
the  Tens  place  of  the  laft  Line  or  Produd  ;  and  fo  continue,  if  you 
had  never  fo  many  Figures  in  the  Multiplyer,  as  you  fee  in  the 
other  Examples. 

In  Proportion  3.]  You  have  Examples,  that  when  one  or  more  Cy¬ 
phers  are  in  the  middle  of  the  Multiplyer,  you  muft  (in  beginning 
to  multiply  by  the  Digit  next  the  Cyphers  towards  the  left  hand 
thereof)  place  the  firft  Figure  of  the  Produd  not  under  Tens  place 
of  the  former  Produd,  as  before ;  but  put  it  fo  many  places  ex¬ 
traordinary  towards  the  left  hand  as  there  are  Cyphers  :  the  Exam¬ 
ples  thorowly  explain  the  Meaning. 

In  Prop.  4.]  It  is  {hewn,  that  whenever  Cyphers  are  to  the  right 
hand  of  either  or  both  Fadors,  you  need  only  to  multiply  by  the 
lignificant  Figures  or  Digits,  and  then  place  all  the  Cyphers  in  one 
or  both  the  Fadors  towards  the  right  hand  of  that  Produd ;  and 
when  10,  100,  1000,  &c.  is  the  Multiplyer,  you  need  only>to  put 
the  Cyphers  towards  the  right  hand  of  the  Multiplicand,  and  that  is 
your  Produd,  as  by  the  firft  Example  of  this  Propofition. 

:  :  .  .  Tk 
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The  Reafon  of  the  Method  in  the  Procefs  of  the  Work  oj  Multiplication, 

by  federal  Digits  in  the  Multiply er. 

I  fhall  give  an  Inftance  in  the  Work  of  the  fecond  Example  of 
the  fecond  Propofition  foregoing ;  and  fhall  explain  this  by  three 
Examples  depending  on  each  other,  the  fecond  of  which,  fuppoling 
the  Cyphers  left  out,  is  an  Abbreviation  of  the  firft  ;  and  the  third 
Example  fhews  how  much  the  Number  of  Figures  in  the  fecond 
Example  is  lelfened  by  carrying  the  Tens  from  the  Product  of  every 
two  Digits  to  that  of  the  next,  &c.  and  not  putting  the  whole 
down,  which  reduceth  15  Numbers  into  3. 


Example  1 . 
47625 

357 


Example  2. 
47625 

357 


Example  3. 
47625 

357 


35 

I  AO 

l 

4200 

49000 

280000 

25O 

IOOO 

30000 

350000 

2000000 

1500 

6000 

l80000 

2100000 

12000000 


14  I  o 

42  |  OO 

49  l  000 
28  I  0000 


8un\=  17002 1 25 
or  Product 


55  1  o 
10  I  00 
30  I  000 
35  |  0000 
20  I  00000 


15 1 00 
6  [  000 
18  |  0000 
21  |  00000 


12 


000000 


'333375=  Sum- 


- — 238125=:  Sum 


142875  =  Sum 


17002125  17002125  Sum  Total 

or  Product. 


In  the  firfl  of  thefe  Examples  you  have  the  whole  Work  of  tj^e. 
Multiplication  as  the  Figures  ftand,  the  whole  being  put  down, 
without  Carrying  or  Abridgment as  7  times  5  is  35,  7  times  20  is 
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140,  7  times  600  is  4200,  &c.  Then  50  times  5,  20,  6 00,  7000, 
and  40000  make  the  next  5  Lines  :  And  300  (the  third  Figure  in 
the  Multiplyer)  times  5,  20,  600 ,  7ooq>  and  40000  make  the  laft  5 
Lines  or  Numbers,  in  the  Operation.  , 

In  the  fecond  Example  you  fee  how  the  Work  (lands  when  the 
unneceifary  Cyphers  are  cut  off,  and  thrown  out  of  the  Account.  And 
In  the  third  Example  you  fee  that  the  Sum  of  the  Numbers  fe- 
parated  from  the  Cyphers  do  refpedively  make  the  Numbers,  and 
fall  in  the  fame  Order  as  in  the  iecond  Example  of  Prop.  2.  So 
that  here  you  fee  not  only  the  Reafons  wiiy  the  Tens  are  carried 
from  one  (ingle  Product  to  another,  when  1  Line  or  Number  is  only 
made  indead  of  5  *.  but  you  alfo  fee  plainly  the  Reafon  why  the 
Units  place  of  every  Line  Lands  under  Tens  place  of  the  Pr  dud  or 
Line  ot  Figures  preceding. 

Thus  much  for  the  Theory  of  Multiplication,  I  fliall  next  fhew, 
II.  T*be  Ufe  and  Application  of  fslidiiflicai i on, 

1.  Of  Money .]  Pounds  are  reduced  immediately  to  Shillings, 
Pence,  cr  Farthings,  by  multiplying  the  given  Pounds  by  20,  240, 
or  960,  as  per  Table  2.  in  Addition. 

Example ,  in  7873  l.  how  many  Shillings?  &c. 

E<a.mp.z.  Ex  amp .3. 


7873  Pounds  7  Multi- 
20  Shill,  in /.  1.3  ply. 


<57x157460  —  the  Anfwer. 


A  7S73 

240  d.  in  /.i. 


7873/. 

960  qr.ml.t. 


3  1492 

i  5  74^ 


47238 

70857 


Pence  for  Anfwer  18&95  20  Farth.  7558080  Anfw. 

Note,  Thefe  Shillings  may  be  reduced  into  the  Pence  by  multi¬ 
plying  them  by  12  ;  and  thefe;  Pence  into  the  Farthings  by 
multiplying  by  4.  And  the  like  of  any  other  Pounds,  Shil¬ 
lings  and  Pence. 


Quefl.  2 .  In  /.  7 873  :  18  :  1 1 
how  many  Farthings  ? 

Multiply  7873  by  960,  as  in 
the  third  Example  ;  to  the  Pro- 
dud  whereof  add  91 1  =  the 
Farthings  in  18  s.  nd.f  and 
the  Sum  is  the  Anfwer,  as  per 
Margin. 


■. 1 


Add 
Sum  = 


1.7^73  m8  :  xi 

960 

47238 

70857 


7558080 

•  ...911  qr.  in  1 8  s.  1  r d.  $■ 
7558901  =  Anfwer. 
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2.  Of  Aver&ufois  fVeight.~\  By  the  firft  Table  in  Addition  it  ap¬ 
pears  that  Tons  are  reduced  into  Hundreds  by  multiplying  them 
by  20  ;  into  Quarters  of  Hundreds' by  80  $  into  Pounds  by  2240  ,* 
into  Ounces  by  35840,  &c. 


Ex  am  fie.  In  85  Ton  how 
many  Ounces  ? 

3.  Of  Liquid  Meafure.']  In 
157  Ton  of  Wine,  how 
many  Quarts  ?  By  the  third 
Table  in  Addition,  you  fee 
that  in  1  Ton  are  1008 
Quarts  :  thererore  the  Tons 
being  multiplied  by  1008, 
gives  the  Product  158256 
Quarts. 


Ounces  in  1  Ton  =  35840 
Tons  given  85 

jSm  ■■■—■*  ■  ,i 

17920 

28672 


157  Ton.  |  Anfw.Oun.  3046400 
1008  =  Quarts  in  1  Ton. 


1256 

H7 


158256  Quarts,  Anfwer. 

4.  * To  reduce  "Time .]  How  many  Minutes  may  we  fay  ’cis  fince  the 
Creation,  fuppofing  the  Years,  according  to  Sacred  Chronology  to 
be  5716  ? 

By  the  eleventh  Table  in  Ad-  "£525960  Minutes?- y  «  .  . 
ition,  there  are  in  1  Year - J  5  7 16  Years  J  ]P  T  • 


dit 


57* 

3155 l6 
525  96f 
368172 
262980 


3006387360  Minutes  for  Anfwer. 


5  ,  To  reduce  Square  cr  Super¬ 
ficial  Meafure. ]  How  many  Dia¬ 
monds,  of  16  in  a  fquare  Inch, 
will  pave  the  Globe  we  live  on, 
fuppofing  it  a  compleat  Sphere 
or  Globe  all  of  Earth  ? 

The  Ambit  (or  Circumference)  of  the-  Earth,  ac¬ 
cording  to  Mr.  Norwood* s  meafured  Degree  of  near  70 

Englifh  Miles  in  a  Degree,  is  Miles - 

A  fourth  of  which  is  Miles 


2  5  04a 


6260 


Which  multiplied  by  the  Earth’s  Diameter  —  7967 

0  •  '  43  s- 

-  3756 


The  Produd  is  the  fuperficial  Content  of  a  Circle.  7  43s  2 

whole  Circumference  is  that  of  the  Earth,  viz,.  — - 349873420, 

Product: 


40  Multiplication  of  Intire  Numbers.  Chap.i. 

Produd  brought  over  - - - - -  45?  8  7  3  42  o 

Which  multiplied  by  4,  produceth  the  convex  Area) 
of  the  Earth  (or  whole  Superficial  Content)  in  Square > 1 994 93^80 

Miles - —  ■  - - — - J 

Which  multiplied  by  the  fquare  Yards  in  one  fquare  7  097600 

Mile,  which  are  (as  per  Table  the  7  th)--'  ;■  j--  -- - J 


1 19695208 
1396 4557^ 

1 75?)  443 12 
59848104 


TheProdud  is  the  fquare  Yards  on  the  Earth  =  61795 1623 168000 

Which  multiplied  by  the  Inches  in  a  fquare  7 . 1296 

Yard,  which  are  — - - - —  j - - 

3707709739008 
55615646085 12 
1235903246336 
<51795 1623 168 

Produceth  the  fquare  Inches  on  the  - - - -  - 

Earth's  Surface - - .3  =800865303625728000 

Which  multiplied  by  the  Diamonds  in  1  fquare  Inch,  viz, . 1 6 


4805 191821754368 
800865303625728 

Produceth  the  Number  of  Diamonds  7 - - 

which  anfwers  the  Queftion— — J12813844 858011 64 8000 

100 

And  the  Value  of  the  Diamonds  (as 
aforefaid)  that  would  pave  the  Globe 
at  100  /.  each  Diamond,  is  Pounds 
Sterling  - — - - - - - - 

This  Value  is  numbered  as  the  16th  in  the  Numeration-Table. 

By  all  which  Examples  it  appears,  that  in  this  kind  of  Reduction, 
which  fome  call  Reduction  defcending,  one  general  Rule  is  to  be 
obferved,  viz,. 

Multiply  any  Number  of  any  Denomination  by  any  Number  of 
Units  of  a  fmaller  or  inferior  Name,  that  make  a  Unit  of  that  given, 
and  the  Product  fhews  how  many  of  the  latter  are  contained  in  all 
the  former,  por 


128138448580x164800000 


For  Proof  of  Multiplication,  fee  at  the  end  of  Divifion. 

Note,  That  jnany  new  and  'very  brief  Rules  and  Examples  for  Multi¬ 
plication  may  befeen  in  Decimals . 


Sect.  V.  Divifion  of  Intire  Numbers  four  fever al  Ways. 

DIVISION  is  that  Part  of  Arithmetic  by  which  a  Number 
given  is  divided,  feparated,  or  diflributed  into  any  Number 
of  Parts  afligned. 

Hence  ftis  plain,  that  it  is  the  Reverfe  of  Multiplication  ;  for  as 
that  produceth  an  Increafe,  fo  this  produceth  a  proportionable  De- 
creafe  :  and  confequently  the  Truth  of  any  Product  of  Multiplica¬ 
tion,  is  proved  by  dividing  it  by  one  of  the  Factors,  of  which  more 
hereafter. 

Divifion  performeth  the  Work  of  many  SubftraCtions  (as  Multi¬ 
plication  does  that  of  many  Additions)  by  a  few  Figures,  and  in  a 
finall  Time  ;  which  Subtraction  would  require  an  incredible  deal 
of  Time,  Figures  and  Paper,  to  effeCt.  To  inflance  in  the  former 
Numbers :  If  it  were  propofed  to  find  out  how  many  Years  are  in 
175320000  Hours,  there  being  8766  Hours  in  1  Year,  therefore 
to  do  this  by  Subtraction,  would  re¬ 
quire  that  you  deduCt  8166  fo  often  8766)  175320000  (20000 

from  175320000,  till  nothing  remain,  _ 1 

which  would  be  after  20000  De-  o 

duCtions.  But  the  Work  of  Divifion 

fhews  the  Anfwer  with  that  brevity  which  you  fee  in  the  Margin. 

It  appears  from  hence.  That  in  Divifion  there  are  always  2  Num¬ 
bers  given,  and  a  third  fought  for.  The  Numbers  given,  are, 
it.  That  which  is  required  to  be  divided,  which  we  call  the  Divi¬ 
dend.  2dly,  The  Number  of  Shares,  Parts  or  Portions,  -into  which 
the  faid  Dividend  is  afligned  to  be  parted  or  divided,  which  we  call 
the  Divifor.  3dly,  The  Part  or  Share  arifing  from  the  Work  of 
Divifion  (being  the  Number  fought  for)  we  call  the  Quotient ,  (from 
quctiens ,  i.  e.  how  many  times)  which  fhews  how  often  the  Divifor 
is  contained  in  the  Dividend. 

And  if  the  Dividend  contain  fomewhat  more  than  the  Quotient 
exprefleth,  (but  not  fo  much  more  as  the  Divifor  amounts  to)  that 
Surplufage  is  called  the  Remainer  or  Remainder. 

So  that  the  Relation  which  the  two  Numbers  given  and  that 
fought  (fuppofing  no  Remainer)  have  to  each  other,  is.  That  the 
Dividend  contains  either  the  Divifor  or  Quotient  fo  often  as  the 

G  other 
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other  doth  a  Unit  :  For  as  a  Unit  to  the  Divifor  : :  fo  the  Quotient 
to  the  Dividend. 

Or  as  a  Unit  to  the  Quotient :  :  fo  the  Divifor  to  the  Dividend  ; 
and  confequently 

The  Produd  of  the  Divifor  and  Quotient  is  equal  to  the  Divi¬ 
dend  by  i  ;  any  of  which  Confiderations  proves  the  Truth  of  the 
Work  of  Divilion. 


' The  Operation  of  Divifion  con f (Is  in  thefe  five  things. 

1.  In  confidering  how  many  places  toward  the  left  hand  of  the 
Dividend  the  Divifor  can  be  taken  from  :  If  from  the  like  Number 
of  Places  that  are  in  the  Divifor,  then, 

2.  To  confider  how  often  the  firft  Figure  in  the  Divifor  can  be 

had  in  the  lirft  of  the  Dividend  towards  the  left  hand.  But  if  the 
Divifor  cannot  be  taken  from  the  like  Number  of  Places  with  itfelf 
from  the  Dividend ;  then  to  ask  how  often  the  firffc  Figure  in  the 
Divifor  (as  before)  can  be  had  in  the  two  firfl  places  towards  the 
left  hand  of  the  Dividend :  In  either  Example  i . 

of  which  Cafes,  Divifor^  Dividend  fi  Quotient 

3.  We  put  the  Anfwer  in  the 
Quotient,  (as  you  fee  in  the  Ex¬ 
ample.) 

4.  By  that  Figure  fo  put  in  the 
Quotient,  we  multiply  the  Divifor, 
and  put  the  Produd  under  that  part 
marked  out  in  the  Dividend. 

5.  We  dedud  that  Produd  from 
the  faid  marked  Part  or  Dividual, 
and  pgr  the  Remainer  under  a  Line, 
as  in  the  Examples. 

Propofiticn  1.  To  divide  by  any 
fingle  Figure  or  Digit. 


7  787654321 V12522045 
7 

i7 
14 

35 
3  5 

*5 
'  *4 


14 

14 


032 

28 


4i 

35 


6  Remainder 
Exam-* 


\ 


5e<5h  5.  Divifion  of  Intire  Numbers. 

Example  2. 

8)  1743 2 1 9  (217902 
1 6  '  « 


*4 
8 

63 

16 

7* 

72 


c 


Example  3 . 

9)  9012345:6  (10013717 


c  * 


9 


0012 

9 


35 

27 

*3 


4J 


OIp 

l6 


15 

9 


3  remains. 


‘v,T 


66 

63 


3  remains. 

Prop.  2.  To  divide  by  2,  3,  or  more  Figures  in  the  Divifor. 
■Example  1.  Example  2. 

*0  73345^5  (349-^5  136)  1234567  (9077 

*•••••  .... 

*3 


♦ 


103 

84 


194 
1 89 


55 
42 

136 

126 

105 

105 


fi'i  •r'l  r; 


?  r 


1224 

1056 

952 


<7; 


1047 

952 


*  Y  ^  * 


95  refts. 

Example  3 . 
9876)  1234567  (125 

9876*  * 

24696 

19752 


49447 

493  80 


G  2 


67  refts. 


/Vop. 


♦ 
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Prop. 3.  To  divide  by  a  Divifor  having  Cyphers  in  the  firft,  fecond* 
&c.  places  thereof. 

Example  1.  s  Example  2.  Example  3  . 

350)  ^87654(2821  [  12000)987654(820  |  1 000)97643 2= Anfw* 


l*_  ’  *  *  'I 
7o  ~ 


287 

280 


76 

7° 


3) 


Refts  304 


96 


27 

24 


( _ 

1 

Quote  =  976 
Remains  432 


Refts  3654  to  divide  by  12000./ 


Rules  for  performing  the  Work  of  the  three  lafl  Proportions . 

Thofe  by  1  Figure  under  Prop.  1.  are  fo  eafy,  that  any  ©ne 
may  divide,  obferving  the  five  general  Rules  for  proceeding.  To 
inftance  in  Example  2.  I  ask  how  often  8,  the  Divifor,  can  be  had 
in  17,  the  two  firft  Figures  to  the  left  hand  of  the  Dividend,  (be- 
caufe  I  cannot  have  8  in  one  place  of  the  Dividend)  the  Anfwer 
2  times  ;  which  2  I  put  in  the  Quotient,  and  fay  2  times  8  (the 
Divifor)  is  16;  which  placing  under  the  17,  and  taking  the  16 
from  17,  the  Remainer  is  1.  To  which  bring  down  the  next  Fi¬ 
gure  4  in  the  Dividend,  (and  as  you  bring  down  any  Figure  to  a 
Remainer,  mark  it  with  a  Point  under,  left  you  bring  it  down 
twice)  and  then  fay  how  often  8,  the  Divifor,  can  be  had  in  14, 
the  Anfwer  is  1 ;  which  put  in  the  Quotient,  and  fay  1  time  8  is  8, 
which  put  under  and  dedud  from  14,  and  the  Remainer 'is  6  ;  to 
which  bring  down  3,  (the  next  Figure  in  the  Dividend)  and  ask 
how  often  8  in  63,  the  Anfwer  is  7,  which  put  in  the  Quotient  ; 
and  fo  go  on  to  the  end  of  the  Work,  obferving  this- Rule,  That  if 
after  you  have  brought  any  Figure  down  to  a  Remainer:  you  can¬ 
not  have  the  Divifor  in  it ;  you  muft  put  a  (o)  in  the  Quotient,  and 
bring  down  the  next  Figure,  as  in  the  laft  Figure  bat  one  of  the 
Example  we  are  upon. 

,  ^  r'  ,.s,  *  -  ;•  /  -  ‘  ,  .  r  3 

Prop. 


Se£t  5. 


In  the  Examples  to  Prop.  2.  It  is  almofl  as  eafy  to  divide  by  2,  3,  or 
4  Figures  as  1,  obferving  chiefly  this  Rule ;  as  in  Example  2.  of  this 
Prop.  I  ask  how  often  1  (the  firfl  Figure  in  the  Divifor)  may  be 
had  in  12,  (the  two  firfl  Figures  in  the  Dividend)  the  Anfwer 
would  be  12  times;  but  you  muff  never  take  it  above  p,  that  is, 
you  muft  never  put  above  p  in  the  Quotient  at  one  time.  And  alfo 
obferve,  that  you  do  not  put  that  p  in  the  Quotient  till  you  have 
tryed  on  a  piece  of  wafle  Paper  whether  p  times  136  do  not  exceed 
1234,  (the  firfl  part  of  your  Dividend)  which,  finding  it  lefs,  may 
consequently  be  taken  from  it  ;  Sop  times  13d  is  1224,  from  1234, 
and  there  refls  10 ;  to  which  bring  down  the  next  Figure  (5)  in  the 
Dividend,  and  confiderhow  often  13d  (the  Divifor)  can  be  had  in 
105,  the  Anfwer  is  (o)  which  put  in  the  Quotient,  and  then  bring 
down  the  next  Figure  d  makes  1056.  Then  fay  how  often  1  (the 
firfl  of  the  Divifor)  can  you  have  in  10,  (the  two  firfl  of  that  part 
of  the  Dividend,  becaufe  that  has  one  place  more  in  it  than  is  in  the 
Divifor  :)  If  you  fliould  fay,  1  may  be  had  p  times  or  8  times  in  10, 
you  will  find  that  the  Divifor  multiplied  by  either  of  thofe  Figures 
will  exceed  io5d,  and  fo  cannot  be  taken  from  that  Number. 
Wherefore  finding  that  7  times  13d  will  be  lefs  than  iojd,  I  put 
7  in  the  Quotient,  and  multiplying  13d  by  7,  it  produceth  p>2  ; 
which  take  from,  103d,  and  the  Remainer  is  104:  To  which  bring 
down  the  7  (the  lafl  in  the  Dividend)  makes  1047,  and  fay  how 
often  1.  (the  firfl  of  the  Divifor)  can  be  had  in  10  (the  twro  firfl  of 
the  faid  1047)  the  Anfwer  is  7  times,  (for  it.  will  bear  no  more, 
without  making  the  Produd  of  the  Divifor  thereby  to  exceed  the 
1047)  fo  7  times  13  d,  which  isp>2,  dedudled  from  1047,  the  Re¬ 
mainer  is  P5  :  So  that  I  find  I  can  have  13d  in  12345 d7,  P077  times, 
and  P5  refls.  By  obferving  thefe  Rules  you'll  eafily  fee  hew  to  per¬ 
form  the  Work  of  this  Example,  and  by  this  any  other;  and  I  have 
been  particular  in  giving  Rules  for  that  end. 

In  the  Examples  under  Prop. 3.  When  Cyphers  are  in  the  firfl,  fe¬ 
cund,  &c.  places  of  the  Divifor,  cut  off  the  Cyphers,  and- as  many 
Figures  towards  the  right  hand  of  the  Dividend,,  and  divide  thole 
remaining  towards  the  left  hand  of  the  Dividend  by  thofe  that  remain 
towards  the  fame  hand  in*  the  Divifor :  and  when  the  Work  is  ended, 
put  the  Figures  cut  off  the  Dividend  to  the  right  hand  of  the  Remainer. 

And  for  the  third  Example ,  to  divide  any  Number  by  10,  100,  icoo,j 
10000,  &c.  You  have  nothing  to  do  but  only  cut  from  the  right 
hand  of  the  Dividend  fo  many  places  as  there  are  Cyphers  at  the  end', 
of  the  Divifor  :  fo  thofe  remaining  towards  the  left  hand  c£  the  Di¬ 
vidend' 
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vidend  are  the  Quotient,  and  thofe  cut  off  towards  the  right  hand 
are  the  Remainer. 

But  there  is 

A  Second  Way  of  Divifion  : 

Where  by  omitting  to  put  down  the  feveral  Produ&s,  and  de- 
during  gradually  as  you  multiply  each  Digit,  you  do  it  with  near 
half  the  Figures. 

Thus  the  third  Example  under  Prop.  2. 
is  done  as  in  the  Margin.  For  I  fay  how 
often  9  in  12,  the  Anfwer  is  1  ;  then  in- 
ilead  of  faying  once  987 6  is  fo  much,  and 
putting  it  under  12345:,  I  fay  1  time  6 
from  15,  (where  10  is  added  to  the  5  in 
Units  place  of  12345)  and  there  reds  9, 
which  put  under,  and  faying  1  time  7  and 
1  borrowed  is  8  from  14  reds  6 ;  1  time  8  (in  the  Divifor)  is  8,  and 
1  borrowed  is  9,  from  13  (borrowing  10  as  before)  and  there  reds 
4,  which  put  under,  and  fay  1  time  9  (in  the  Divifor)  is  9,  and  1 
borrowed  is  10  from  14,  and  there  reds  2.  Then  to  the  Remain¬ 
der  2469  bring  the  next  Figure  in  the  Dividend,  viz,.  <5,  and  fay 
how  often  9  in  24,  the  Anfwer  is  2  ;  then  proceed  as  before,  z 
times  6  is  12  from  16  reds  4,  2  times  7  is  14,  and  1  is  15,  from  19, 
reds  4  ;  2  times  8  is  1 6,  and  1  borrowed  is  17,  from  2(5,  and  there 
reds  9,  (you  borrowing  2  to  add  to  the  6  is  2 6)  2  times  9  is  18, 
and  2  borrowed  is  20,  from  24,  leaves  4,  or  4944;  to  which  bring¬ 
down  the  7  in  the  Dividend,  and  proceed  as  before. 

I  defire  this  Method  lad  mention'd  may  be  well  underdood,  for 
that  the  fubfequent  Examples  will  be  performed  by  it,  as  being  the 
fhorteft  and  ealied  Way,  tho  fome  prefer  this. 

A  'Third  Way  of  Divifion. 

■Divide  1234507  by  136. 

In  this  kind  of  dividing,  the  Divifor  is 
put  under  fo  much  of  the  Dividend  as  it 
can  be  taken  from ;  for  136  can't  be  ta¬ 
ken  from  123,  therefore  I  put  it  under 
1234,  the  fird  part  of  the  Dividend, 
and  then,  ask  (as  in  the  fecond  Example 

of  Prop.  2.)  how  often  1  in  the  Divifor  can  be  had  in  12  in  the 
Dividend,  the  Anfwer  is  9  times  j  which  9  put  in  the  Quotient  as 

ufual. 


J09 

9077 

4366  6 ^ 

*33‘ 

X 


9S76)  12345: 67  O25; 

•  •  • 

494 47 
^7  reft  s. 
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ufual,  and  fay  9  times  6  intheDivifor  is  54,  from  54,  (borrowing 
5  to  add  to  the  4  ftanding  over  the  <5,  and  as  you  mention  6  and  4, 
dafh  them  out  with  your  Pen)  there  reds  o  ;  9  times  3  in  the  Divi- 
for  is  27,  and  5  borrowed  is  32,  from  33  (borrowing  3  Tens  to 
add  to  the  3  (landing  over  the  3  in  the  Divifor)  and  there  reds  1, 
which  put  over  the  3,  as  you  fee.  Then  remove  your  Divifor  a 
degree  towards  the  right  hand,  as  in  the  Example,  and  confider 
how  often  136  you  can  have  in  105,  (which  is  10  that  remained, 
and  5  next  the  4  in  the  Dividend)  the  Anfwer  is  o,  which  put  in 
the  Quotient,  and  taking  the  next  Figure,  'viz,.  6 ,  into  the  105, 
makes  10$ 6 ;  fay  how  often  13 6  in  1056,  or  1  in  10,  the  Anfwer 
is  but  7  times ;  then  7  times  6  is  42,  from  4 6,  and  there  remains  4, 
which  put  over  the  6y  (dafhing  it  out,  and  alfo  the  6  in  the  Divifor) 
faying  7  times  3  is  21,  and  4  borrowed  is  25,  from  25,  (borrowing 
two  Tens)  and  there  reds  o,  which  put  down  over  the  5,  faying 
7  times  1  is  7,  and  2  is  9,  from  10  leaves  1,  which  put  over  the' 
Cypher  as  you  fee,  dafhing  out  the  Figures  in  the  Divifor  as  you 
multiply  them,  and  of  the  Dividend  as  you  dedud  therefrom.  Then 
remove  the  Divifor,  and  proceed  as  before,  and  as  you  fee  in  the 
Example. 

But  there  are  two  things  which  render  this  way  of  Dlvifion  in¬ 
ferior  in  Edimation  to  the  fecond,  i.  e.  the  repeating  the  Divifor  for; 
every  Figure  put  in  the  Quotient ;  and  alfo  the  cancelling  the  Fi¬ 
gures,  makes  it  very  difficult  to  examine  your  Work  in  cafe  of  a>. 
Midake. 

cIhe  IUuftration  and  Rationale  of  tie  Work  of  Divifion. 

I  fhall  indance  in  admitting  that  9876^43210  were  to  be  divided  -, 
hy  45678. 
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A  Fourth  IVcy  ofDiwfim ;  or,  ‘the  Operation  of  Divifion  iliuftrated. 


Products  of  the 
Divifor. 
by  1=45678 

Divifor 

repeated 

45678)9876543210 

• 

(  200000  = 

2=91356 

9135600000 

3—137034 

45678 

740943210 
I  456780000 

—ioooo  = 

4.— 102712 

4^78 

284163210 

— '6000  = 

5=228390 

274068000 

5=274068 

45678 

10095210 

■ - ”200  = 

7: — ?  I 07a6 

9135600 

/  j  /  £rw 

451578 

959610 

913560 

8=365424 

9=411102 

45678 

46050 

I  .= 

‘ The  far  if 

45678 

refleth  372 

2 1022 I  — 

ral  Quotient.! 


In  the  beginning  of  this  Part  or  Section,  Divifion  is  faid  to  be 
the  Work  of  many  Subflradions,  and  fo  it  is  plain  :  But  then  we 
are  taught  here  how  to  go  a  nearer  way  to  work  than  to  dedud 
the  Divifor  fingly ;  for  in  the  firfb  Operation  above,  we  dedud 
200000  times  the  Divifor  at  one  time,  (which  are  all  the  iooooo’s 
of  the  Divifor  that  are  contained  in  the  Dividend.)  At  the  feeond 
Working  we  dedud  ioooo  times  the  Divifor,  (which  is  all  the 
ioooo^s  of  the  Divifor  that  is  in  the  Dividend.)  The  third  time 
we  take  6000  times  the  Divifor  from  the  Dividend,  then  200  times, 
then  20  times,  and  then  1  time  the  Divifor  from  the  Dividend  :  So 
that  by  this  Art  of  Divifion  you  dedud  at  6  times  what  by  Sub- 
ftradion  would  require  216221  times  to  perform. 

Now  to  know  how  many  times  the  Divifor  to  dedud  the  firfl 
time,  I  confider  what  part  or  places  of  the  Dividend  I  can  take  the 
Divifor  from,  and  find  it  the  five  firfl  towards  the  left  hand  ;  there¬ 
fore  I  mark  that,  by  putting  a  Point  under  it,  and  I  confider  how 

often 
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often  the  Divifor  can  be  had  in  thofe  five  places,  or  how  often  4 
(the  firfl  of  one)  in  9  (the  firfl  of  the  other)  and  find  -  ic  2  times. 
Now  to  know  what  Denomination  to  give  this  (2)  I  confider  what 
place  that  Figure  which  I  made  the  Point  under  poffeffeth,  which 
being  the  Hundred  thoufands,  therefore  this  2  is  200000  :  fo  that 
multiplying  the  Div;for  by  200000,  and  deducing  the  Produd  from 
the  Dividend,  the  Remainer  15740943210,  which  is  an  abfolute 
new  Dividend,  to  be  divided  by  47678  the  Divifor.  So  having  re¬ 
peated  the  Work  by  the  fame  Rules,  at  lafl  a  Number  lefs  than  the 
Divifor  remains,  fo  the  Work  is  ended. 

And  thus  by  dividing  the  whole  into  6  diflind  Dividends,  there  ari- 
feth  6  Quotients ;  the  Sum  of  which  is  the  general  or  true  Quotient. 

But  becaufe  Brevity  is  mod  commendable  in  this  Art,  therefore 
all  fuperfiuous  Figures  being  omitted,  as  the  repeating  of  the  Divi¬ 
for,  the  Cyphers  at  the  ends  of  the  Quotients  and  Subtrahends,  the 
Work  is  then  the  fame  as  in  the  two  firfl  Proportions  :  And  if  the 
whole  Subtrahends  be  omitted  to  be  put  down,  deduding  as  you 
gradually  multiply  the  Divifor  by  the  Figure  put  in  the  Quotient, 
the  Work  is  then  contraded  as  much  as  may  be,  and  will  Hand  as 
in  the  Example  under  the  fecond  Way  of  Divifion. 

The  Tarif  fhews  you  by  Infpedion  how  often  the  Divifor  can  be 
had  in  each  Diyidend  (without  trial  or  gueffing)  and  the  Digits  to¬ 
wards  the  left  hand  fhew  what  muft  be  put  in  the  Quotient. 

The  Ufe  of -Divifion. 

Farthings,  Pence,  or  Shillings,  are  immediately  reduced  into 
Pounds,  by  dividing  the  given  Number  by  960,  240,  or  by  20,  (as 
by  the  fecond  Table  in  Addition.) 

In  157460  Shillings  how  many  Pounds  ?  Cut  off  Units  place, 
and  take  half  the  remaining  Figures  toward  the  left  hand ;  and 
where  the  Number  to  be  halfed  is  odd,  take  the  lefs  half,  and  put 
10  to  the  next  Figure,  &c.  Thus  f  of  157460  is  /.  7873. 


In  1889520  Pence  how 
many  Pounds  ? 

/. 

240)1889720(7873  Anfwer, 


- 

*75, 


072 


In  7558080  Farthings  how 
many  Pounds  ? 

/. 

960)  75  5 8080  (7873  Anfwer. 

I 

-■  838  - 

100 

288 

Note, 


o 


H 


o  • 
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Note,  ‘Farthings  are  reduced  into  Pence  by  dividing  by  4,  and 
Pence  into  Shillings  by  dividing  by  12. 

In  7558991  Farthings,  how  many  Pounds,  Shillings,  Pence,  and 
Farthings  ?  d.  s.  L  s.  d, 

4)  755 8991  (1889747  (157478  (7873  :  18  : 1 1  v  Anfwer. 

_L_  12^  *  20\  ^ 

35  68  | 

-  - — •  Shillings  are  made  Pounds  by 

35  89  -the  above  Rule  of  halfing. 

38  57 

29  94 

19  107 


31  11  Pence. reft 

3  Farthings  reft. 

Example  5.  In  3046400  Ounces,  how  many  Ton } 

Ounces  in  a  Ton  ) 

per  Table  1.  in>  35840)  3046400  (8j  =^Ten  Anfwer, 
Addition,  j  |  '  | 


17920 


Example  6.  In  158256  Quarts,  how  many  Ton  of  Wine  ? 

.Quarts  in  a  Ton  Zx 00 8)  15825 6  (157  =  Tons  of  Wine,  Anfwer. 
per  Table  3.  J  ••• 


5745 


7056 

o 

Thefe  fix  Examples  are  the  Reverfe,  and  prove  the  Truth  of  the 
fix  firft  in  the  Ufe  of  Multiplication. 

And  as  a  feventh  Example,  I  fhall  give  the  Ufe  of  Multiplication 
and  Divifion,  in  {hewing  how  to  find  all  the  aliquot  Parts  into 
which  any  Number  is  capable  of  being  divided  ;  and  the  Ufe 
thereof. 


Exam- 
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Example  1.]  To  find  how  many  even  Parcs  into  which  360  is  di~ 


vifible.  See  the  whole  Operation. 

4 

2)  3 do  The  Divifors  and  1 

4 

2)180  laft  Quote  S 

—  2,  2,  2,  3,  3,  5, 

2)  po 

—  4>  8, 

3)  45 

I  2,  24>  P, 

3)  lS 

5 

18,  3 6 ,  72, 

io,  20,  40,  IJ, 

30,  60,120,  4J, 
po,i8o,3do. 

r.  I  divide  the  given  Number  by  2,  3,  5;,  7,  or  other  that  will 
divide  without  a  Remained  and  then  place  the  Divifors  and  laft  - 
Quote  as  in  the  Example. 

2.  I  multiply  the  2  next  the  left  hand  by  the  next  2,  which  pro™ 
duceth  4,  placed  under  the  2,  and  that  Produd  by  the  firft  2 
gives  8. 

3.  I  multiply  the  3d  (2)  the  4,  8,  and  2d  (3)  by  the  ift  3,  which  ■* 
produceth  6,  12,  24,  and  p  placed  under  the  refpe&ive  Multipli¬ 
cands,  (as  I  do  all  the  reft  following.) 

4.  In  like  manner  I  multiply  6,  12,  and  24,  by  the  3,  (becaufe  * 
that  Digit  is  repeated,  otherwise  I  fhould  have  multiplied  the  2,  2, . 
2, 3,  and  the  4,  8,  alfo  by  it)  and  the  Produ&s  are  18,  3  6,  and  72. 

5.  I  multiply  all  that  is  before  by  5,  (except  where  the  Produds  ^ 
would  be  the  fame)  as  2,  4,  8,  and  2d  (3)  in  the  firft  and  fecond  * 
Lines,  which  produceth  10,  20,  40,  15,  in  the  fifth  Lines.  Alfo  * 
by  the  fame  5  (next  the  right  hand)  I  multiply  <5,  12,  24,  and  p, 
which  produceth  30,  do,  120,  and  45  in  the  fixth  Line,  and  18,  3d, . 
and  72  in  the  fourth  Line  (of  the  Numbers  above)  by  the  fame  5 
produceth  po,  180,  and  360. 

And  if  there  w^ere  any  more  different  Digits  in  the  firft  Line  to-  - 
wards  the  right  hand,  I  fhould  multiply  all  the  above  7  Lines  there- 
by,  (where  the  Produ&s  would  not  be  the  fame,  for  I  omit  repeat¬ 
ing  one  and  the  fame  Product)  But  becaufe  the  laft  Number  is 
360,  and  cannot  therefore  be  properly  faid  to  be  a  part  of  the  Num¬ 
ber  given,  I  therefore  omit  that,  and  put  1  always  inftead  of  the 
Number  given. 

And  tho  you  change  the  places  in  the  Figure  in  the  firft  Line,  the  * 
Anfvver  will  be  true  5  as  in  the  fubfequent  Example  will  appear,  as 

H  2  by/ 
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by  the  above  Rules  the  aliquot  Parts  in  the  laft  Example  of  360  are 
found  1,  2 y  3,  4,  5,  6 ,  8,  9,  10,  12,  15,  18,  20,  24,  30 ,  36,  40,  45, 
60,72,  90,  120,  and  180.  4 

Example  2 .]  To  find  all  the  aliquot  Parts  into  which  10350  may. 
be  divided. 

io35odivided  by  2  ==  5175  ;  that  by  3  =  1725  ;  that  by  3=573  i 
that  by  5=115  i  that  by  5=23. 

Which  Divifors) 

and  the  laft  >  3,  3^  2,  5, 

Quote  are  \ 

~3  by  the  3. 


(the  2  being  tranf- 
^  pofed) 


'■ 

9, 

18, 

*5. 

45. 

90, 

75* 

225, 

150, 

450, 

6p, 

. 

207, 

138, 

4i4. 

345. 

1035, 

'  <?po. 

2070, 

t725> 

5I75j1 

3450, 

0 

10350. 

«  •  e  •  *  «  ®  • 


,  46,  n  s. 


=3,  and  p  by  the  2  in  the 
upper  Line. 

=3,  p  and  2  by  5  in  the  up^ 
per  Line. 

= 6  and  18  by  5. 

=  alfo  the  15,  45,  and  10  by 
faid  5  ;  it  being  repeated. 
=30  and  po  by  5,  for  the 
fame  reafon. 

=3,  2  and  5  in  23,  the  ftrft 
in  the  upper  Line.  *■ 
-9  in  2d  Line  by  faid  23  J 

=5  and  18  in  the  3d  Line 
by  faid  23. 

rI5.  45.  and  10  in  the  4th 
Line  by  23. 

=3  o  and  po  in  the  5  th  Line 
by  the  23. 

rthe  6th Line  by  23,  thefirfi: 

Number  in  the  firfi:  Line. 
=150  and  450  in  the  7th 
Line  by  faid  23. 

So  the  even  Parts  of  10350  are  1,  2,  3, 5, 6, 9,  10,  15, 18, 23,  25, 
3°j45>  46>  5°,  <5p,  75, po,  115,  138,  150,  207,  225,230,345,414, 
45 575i  1035i  njo,  1725.  207°j  345°,  and  5 175. 


Tht 
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*The  Ufe  of  the  Rules  for  finding  the  aliquot  Parts  of  a  Number. 


This  will  appear  thus :  Suppofe  I  would  find  all  the  aliquot 
Parts  of  a  Pound  Sterling,  I  reduce  it  to  its  lead  Denomination,  as 
96 o  Farthings  ;  the  aliquot  Parts  of  which  are  found  2,  3,  4,  f,  d,  8, 
10,  12,  15,  16,  20,  24,  30,  32,  40,  48,  do,  <54,  80,  96,  120,  ido, 
192.  240,  320,  480,  and  960. 

Which  Numbers  being 
made  Denominators,  and  1 
the  Numerator,  there  will 
arife  the  Parts  of  Coin  fol¬ 
lowing;  which  being  fup- 
pofed  the  Price  of  any  In¬ 
teger,  the  Value  of  any 
Number  of  them  is  found 
by  dividing  the  Number  of  Integers  by  the  refpecftive  Denomina¬ 
tors  at  once. 


2, 

2, 

2, 

2, 

2, 

2>  3.  s 

— 

4 

8 

Id 

32 

6  4. 

12, 

24, 

48, 

96, 

192. 

10, 

20, 

4°, 

0 

00 

ido. 

320,  I?, 

3°> 

do. 

E  20, 

240, 

00 

0 

s# 

pdo. 

Parts  of 
aPound. 

s.  d. 

i 

1 

s. 

d.  q . 

Parts, 

d.  q-j 

1  1 

►— • 

2 

10  :  — 

1 

TV 

1 

3 

t 

TV 

* 

3  :  — 

x 

i 

6  :  8 

X 

“2  0 

1 

—— 

t  I 

TT 

1 

2  :  2 

4 

5  :  — 

I 

T  4 

— — ' 

10 

1 

x  TT 

1  ■  ,l"* 

2  :  — 

j. 

? 

4:  — 

1 

3  T 

8 

1 

T*?v 

i  :  2 

d* 

3  :  4 

1 

3  T 

— - 

7  :  2 

tjt 

1  :  1 

8 

2  :  d 

1 

+V 

— 

d  :  — 

I 

T  4  v 

"  ‘  JT; 

1  :  — 

1 

TV 

2  :  — 

Tt 

5  •“ 

— :  3 

I 

tt 

1:  8 

1 

TT 

— 

4  : 

T  f 

TTV  1 

*— 1 

— :  2 

I 

TT 

1:  41 

1 

T4 

— 

3  :  3 

T  1 

.s>V  »  , 

— 

—  :  1 

Example  1.  What  doth  7358  amount  to,  at  id.  1  q.  each  ? 

1 02)  7358  (38/.  6  s.  5  d.  \  =  Anfwer. 

•  • 

62  reft  fo  many  5:  Farthings, or  6s.  3  d. 5. 

Example  2.  What  doth  3 1987  come  to  at  3  d.  37.  each  ? 

64) 3 1987  (499 /.  13  :  xi :  1  =  Anfwer. 

•  •  •• 

638 
’  627 

R efts  5 1  being  fo  many  3  d.  35.  or  15  i.  1 1 : 1 

Note ,  id.  1  q.  in  the  firft  is  T£TJ  and  3  d*  35*  in  the  fecond  Ex¬ 
ample,  is  Vt  of  a  Pound.  *he 
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*fhe  Proof  of  Multiplication. 

This  can  only  be  done  by  Divifion  :  as  in  any  of  the  6  Examples 
foregoing,  the  Products  of  thofe  in  the  Ufe  of  Multiplication  are 
proved  to  be  true  by  dividing  thofe  Products  by  the  Multiplyer, 
the  Quotient  is  the  Multiplicand  ;  or  if  you  divide  the  Product  by 
either  of  the  Factors,  the  Quotient  will  be  the  other.  But  to  pre¬ 
tend  to  prove  Multiplication  by  calling  out  the  Nines,  is  a  Miftake, 
as  I  have  elfewhere  demonflrated  ;  for  why  divide  by  p  more  than 
2  or  any  other  Digit,  which  would  prove  the  Work  as  well  ?  But 
the  eafieft  way  is  to  divide  the  Fators  by  io,  and  the  Product  o£ 
the  Remainers  by  io,  which  will  leave  a  Remainer  equal  to  that  of 
the  Product  divided  by  io.  But  the  mifchief  is,  that  if  there  be  a 
Miftake  in  the  Product  of  juft  your  Divifor,  or  any  Power  thereof,, 
this  Way  of  proving  will  not  fhew  it. 

*The  Proof  of  Divifion. 

This  is  either  performed  by  Multiplication  or  Divifion,  as  ap¬ 
pears  in  the 

Margin.  For  357)  17002 i2j(  47625)  17002 125  (357  =  Quotient 

_ '  _ *V  or  former. 

2722  271462  Divifor.. 


2231  333375 


8p2  o 


1785 


o 

be  3  57  =  the  former  Divifor.  This  is  proved  by  Multiplication  of  the 
Quotient  47625  by  357  the  Divifor.  See  Exam.2.  Prop.z.  of  Seft. 4* 

S  £  c  t.  VI.  Of  Extracting  the  Roots  of  Number sr  called 

Evolution + 

IN  this  Section  I  fhall  fhew, 

I.  The  Extraction  of  the  Square  Root. 

II.  The  Extraction  of  the  Cube  Root. 

III.  The  Extraction  of  the  Biquadrate  Roots  of  Numbers. 
w  '  -  -  i  Th  e 


Example,  I 
have  divided 
17002125  by 
357,  and  find 
the  Quotient 
47625.  And 
if  17002125 
be  divided  by 
that  Quoti¬ 
ent,  the  latter 
Ouotientwill 
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I.  The  Square  Root  of  a  Number  is  fuch  a  one,  as  being  multi¬ 
plied  in  itfelf,  produceth  the  Number  given  ;  (for  to  fquare  any 
Number,  is  to  multiply  it  by  itfelf.)  Thus  the  Square  Numbers, 
•whofe  Roots  are  the  p  Digits,  are  as  follows  in  the  Margin. 

This  may  be  illuftrated  by  any  fquare  Super¬ 
ficies,  as  Glafs,  Board,  & c .  for  if  the  fuperficial 
Content  of  a  Square  thereof  (whofe  4  Sides  are 
equal)  be  81,  then  one  of  the  4  Sides  is  p  ;  if 
the  fquare  Superficies  be  64,  then  1  of  the  4  e- 
qual  Sides  is  8,  &c.  as  appears  by  the  Table. 

And  the  fquare  Figure  whofe  Surface  is  64. 
fquare  Inches,  Feet,  or  other  thing  ;  each  Side 
is  therefore  8,  which  is  called  the  Root  of  that 
Superficies,  as  you  fee.  So  that  when  the 
Square  Root  of  any  Number  is  demanded,  it  is 
as  much  as  to  require  what  the  Side  of  a  Geo¬ 
metrical  Square  is,  whofe  Area  (or  fuperficial, 
or  outfide  Content )  is  any  Number  given. 

Hence  it  follows,  that  by  extrading  the  Square 
Root  of  any  Superficies,  you  reduce 
it  to  a  compleat  (or  Geometrical) 

Square.  Thus  the  long  Quadratick 
Figure  being  16  in  length,  and  4  in 
breadth,  the  Superficies  is  upon  the 
flat  64,  (or  4  times  16)  and  the  fquare 
Root  of  54  by  the  Table  above  is  8. 

Therefore  a  Geometrical  Square,  one 
of  whofe  four  equal  Sides  is  8,  (as 
that'  above)  is  equal  to  the  long 
Square,  or  any  o- 
ther  Figure  whofe 
flat  Surface  is  64.. 

Such  Numbers 
as  the  above,  when 
the  Root  may  be 
extraded  without 

a  Remainer,  may  be  called  compleat  or  perfed  fquare  Numbers  ; 
but  there  are  abundantly  more  Numbers,  whofe  Roots  cannot  be 
precifely  extraded :  and  thefe  are  called  imperfed  Squares,  or  Surd 
Numbers,  of  which  more  in  Decimals,  Logarithms,  and  efpecially 
in  Algebra,  hereafter  treated  on. 
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Quefiion  i.  What  is  the  Square 
Root  of  10274585?  ? 

Place  the  Number  fo  that  you 
may  conveniently  perform  the  Work, 
and.  point  over  the  firft  and  every 
fecond  afterward;  which  Points  fhew 
how  many  places  the  Roots  will  con- 
hit  of. 

Then  confider  what  fquare  Num¬ 
ber  in  the  foregoing  little  Table  is  next  to  and  can  be  taken  from 
the  firft  Branch  towards  the  left  hand  of  the  fquare  Number  given, 
(as  here  10 ;)  pi  find  is  the  next,  whofe  Root  (3)1  put  down  (like 
a  Quotient)  as  you  fee,  and  fubftra&ing  the  Square  of  3  (or  p) 
from  10,  there  remains  1. 

To  which  Remainer  1  I  bring  down  the  two  next  Figures  (27) 
and  divide  that  127  (except  the  Figure  next  the  right  hand)  by  6 , 
which  is  double  the  Root  (3)  faying  the  6’s  in  12  is.  2  ;  put  that  in 
the  Root,  makes  it  32.  Then  fquare  2,  and  dedud  from  7,  (in 
the  127)  and  the  reft  is  3  ;  then  multiply  6,  the  double  Root,  by 
2,  and  dedud  the  Produd  from  12  (in  the  127)  and  there  refts  o. 
The  reft  is  only  Repetition. 

Then  double  the  Root  32  makes  64 ,  and  that  is  your  next  Di- 
vifor.  Then  to  the  3  bring  down  the  next  branch  45,  marking  it 
as  you  do  in  Divifion,  and  you  have  345  for  a  Dividend. 

But  becaufe  (if  Units  place,  here  5,  be  excluded)  you  cannot 
have  64  in  the  reft,  which  is  34 ;  therefore  put  (o)  in  the  Root, 
and  alfo  in  the  Divifor,  (to  6 4,  as  you  fee)  and  bring  down  the* 
next  Branch  8p,  makes  a  Dividend  345  8p  to  divide  by  640.  And 
finding  I  can  have  6  in  34,  5  times,  I  put  5  in  the  Root ;  and  fqua- 
ring  5  (as  was  taught  for  the  other  Figures  of  the  Root)  I  fay  25 
from  2p,  (of  the  345 8p)  and  there  refts  4,  and  carry  2;  5  times.o 
is  o,  but  2  from  8  refts  6 ,  and  fo  5  times  4,  proceed  as  in  Divifion, 
and  the  whole  Remainer  is  2564. 

Laftly,  To  this  bring  down  the  laft  Branch  (16)  and  divide  the 
256416  by  double  the  Roo^joj,  'viz,.  6410,  and  the  Quote  being 
4,  I  put  it  in  the  Root,  sflMttra&ing  the  Square  thereof  from 
16,  (in  the  256416)  and  alfSIWProdud  of  the  Divifor  thereby,  as 
before  fhewn,  there  remains  (07  and  320541s  the  Anfwer. 


•  %  •  •  w 


Root 

I°i17:458?|i6  (32°54 

6)  127 


640)  3  4389 

<3410)  256416 


o  remains. 
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A  feccnd  Example. 

Square 
Root. 
(*07113 


i|i473 

25 

• 

96 

• 

43 

• 

20)  1473 

214)  -*4 

21 

2I42)  2 

8  496 

21422) 

7,0 

75 

4? 

64874  refts. 


A  third  Example. 

c Square 
4  •  »  Root. 

97,65  43  21  0123  (988202 


18)  1665 
ip6)  1^143 


IP75)  3  99  2  1 


1976 40)  3970123 


17319  refts. 


II.  7/te  Extraction  of  the  Cube  Root . 

The  Cube  Root  of  any  Number  is  that  whofe  Square  multiplied 
by  the  Root,  produceth  the  Cube  Number  given.  Thus  the  Cube 
Numbers,  whofe  Roots  are  the  9  Digits,  are  as  follows. 

A  Cube  is  a  folid  Body  bounded  by  fix  Geo¬ 
metrical  fquare  Superficies’s,  as  a  Dye,  whofe 
Length,  Breadth,  and  Depth,  (or  Thicknefs)  are 
all  equal :  And  to  extract  the  Cube  Root  of  any 
Number,  is  to  fuppofe  that  Number  the  Content 
of  a  Cube  in  Feet,  Inches,  & c »  given,  to  find  the 
Side  of  one  of  the  fix  Squares  that  bounds  it.  So 
that  as  the  Extraftion  of  the  Square  Root  is 
chiefly  ufed  in  meafuring  and  proportioning  of  Sur¬ 
faces  ;  fo  is  the  Cube  Root  in  doing  that  of  So¬ 
lids.  And  as  there  are  Surd  Numbers,  whofe 
Square  Roots  cannot  be  extracted  without  a  Re- 
mainer,  fo  it  is  in  Cube,  and  other  Roots. 

I  fhall  give  but  one  Example,  but  ’tis  fo  plainly 
demonftrated,  as  may  be  fufficient  to  enable  any 
one  to  extract  the  Root  of  any  whole  Number : 

And  where  there  are Remainers,  IfhttUjhew  how 
to  proceed,  when  I  (hew  the  UllM^Bfemals  in 
extracting  the  Cube  Root. 

What  is  the  Cube  Root  of  3  29^.  168093  464? 

The  whole  Operation  follows,  with  the  Name  of  «aeh  Line  or  how 
it  arifeth,  ■  ■  •  -  •  ;  '  -  - 

•  '  VI.:.  , 


3* 
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32 

27. 


93  4 


C7P) 


5  934 
9 
27 


279 

8 

36 

54 


5768 


168  093 


30816)  166 16  8 


p6 

3072 


30816 
3072960)  166168093 


153840125 


464  (32054  ==  Cube  Root  fought* 

The  Cube  of  3  (ift  in  the  Root)  Deduft. 
The  firft  Refolvend  or  Dividend. 

The  treble  Root  (3). 

Treble  the  Square  of  that  3. 

Sum,  or  the  firft  Divifor. 

Cube  of  2,  the  fecond  put  in  the  Root. 
Squ.  of  that  2,  multip.  in  laft  treb.Root, 
The  treble  Square  of  the  Root  in  2. 

The  Sum  of  the  3  laftLines=a  Subtrah. 

{The  2d  Refolvend, being  i66,theRem. 

and  168  carry ’d  down  to  that. 
Treble  the  Root  32. 

Treble  the  Square  of  that  Rpot. 

Sum,  or  the  2d  Divifor. 

The  3  d  Refolvend. 

Treble  the  Root  320* 

Treble  the  Square  of  that  Root. 

Sum,  (or  the  3  d  Divifor.) 

Cube  of  5  (laft  put  in  the  Root.) 
Square  of  that  5,  in  the  laft  treble  Root. 
Laft  treble  Square  of  the  Root  in  that 
The  Sum,  or  a  Subtrahend. 


•  •  • 


•  •  • 


3081-703^5) 


232796 8 464  The  4th  Refolvend 

061  k  Treble  the  Root  3205. 


15  3  84 
12326430 

123279684 


Treble  the  Square  of  that  Root. 

Sum,  (or  the  4th  Divifor.) 

The  Cube  of  4,  laft  put  in  the 
Square  of  that  4  in  the  laft  treble  Root, 
treble  Square  of  the  Root  in  that  4. 
lie  Sum  (or  Subtrahend)  which  de¬ 
ducted  from  the  laft  Refolvend, 


(o)  refts. 


The  Steps  in  the  Performance  of  the  Work  of  Extraftion  of  the 
Cube  Root  are  very  evident  in  this  laft  Example  ;  ror, 


s.  You 
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1.  You  point  over  the  Figure  in  Units  plaoe,  and  then  over  every 
third  Figure,  which  divides  the  whole  Cube  Number  into  5  parts  ; 
which  fhews  that  the  Root  will  confift  of  5  places.  \ 

2.  I  find  that  3  being  cubed,  produceth  27,  (as  appears  by  the 
little  Table  foregoing}  which  is  the  next  lefs  Cube  Number  to  32, 
(the  firft  part  towards  the  left  hand)  I  therefore  put  the  Root  3, 
in  the  Cube  Root  fought  as  you  fee,  and  deducing  the  27  from  3  2, 
the  Remainer  is  5. 

3 .  To  the  Remainer  we  always  bring  down  the  next  part,  (as 
here  934)  and  that  makes  the  Refolvend,  which  is  always  the  Di¬ 
vidend,  in  order  to  find  the  next  Figure  in  the  Root. 

4.  And  to  find  the  Divifor  whereby  to  divide  that  Dividend, 
you  may  obferve  that  it  is  always  compofed  of  the  treble  Root, 
i.  e.  9,  and  of  the  treble  Square  of  the  Root,  viz,.  27. 

5.  I  find  I  can  have  279  the  Sum,  in  593  (for  the  4  in  Unitfr 
place  of  the  Refolvend  5934,  you  are  in  this  cafe  to  take  no  notice 
of)  2  times,  which  put  in  the  Root  makes  it  32. 

6.  The  next  thing  is  to  frame  your  Subtrahend,  which  is  always 
compofed,  ifl ,  Of  the  Cube  of  the  Figure  laft  put  in  the  Root  : 
2 d!y>  The  Square  of  that  Figure  multiplied  in  the  laft  treble  Root : 
And,  3  dly>  The  laft  treble  Square  of  the  Root  multiplied  in  the 
faid  Figure  laft  put  in  the  Root  :  the  Sum  of  which  three  Num¬ 
bers,  as  the  Example  plainly  fhews,  is  the  Subtrahend. 

7.  The  Subtrahend  muft  always  be  dedu&ed  from  the  laft  Re¬ 
folvend,  as  here  5768  from  5934,  and  the  Remainer  is  166 ;  to 
which  bringdown  (as  before)  the  next  three  Figures  (168)  and 
you  have  a  new  Dividend  (or  Refolvend  :)  all  the  reft  is  Repeti¬ 
tion  of  the  fame  Method  of  working  ;  except  here,  that  you  cannot 
have  30816  in  16616,  therefore  you  put  a  (0}  in  the  Root,  and 
from  that  320  (the  Root)  you  make  a  new  Divifor,  which  is 
3072960;  and  for  the  Dividend,  you  bring  down  the  3  next  Fi¬ 
gures  (093)  to  the  laft  Refolvend,  and  that  makes  your  Dividend 
1.66168093,  &c.  which  is  all  very  obvious  in  the  Example. 


III.  T’he  Extraction  of  the  Bi quadrate  Root. 


The  Biquadrate  Root  is  the 


the  Jbiqi 

ill 


f  the  4th  Power,  as  the 


Cube  is  that  of  the  3d,  and  the  Square  Root  that  of  the  2d  Power, 
according  to  the  following  Table. 

Whence  it  appears,  that  the  fecond  Power  of  any  Number  is 
the  Square  of  it,  or  Product  of  any  Number  by  itfelf ;  the  Cube 

I  2  or 


6& 

*J  r 

or  3d  Power  is  produced  by 
multiplying  the  Square  ,  of  any 
Number  by  its  Root  5  the  ]Bi- 
qu  ad  rate  or  4th  Pdwef  is  .  di  (co¬ 
vered  by  multiplying'  the  Cube 
by  the  Root,  as  appears  in  thefe 
nine  Examples. 

But  of  the.  Powers  of  Num- . 
bers  to  the  10th  inclu five,  arid 
the  proper  Name  of  each,  you 
have  a  full.  Account  iti  the  Ex¬ 
traction  of  Roots  in  Algebra  ; 
where  the  Reafon  of  that  abftrufe 
Method  of  extrading  the  Square, 

Cube,  Bi quadrate,  Surfolid,  &c. 

Roots,  is  fully  explained  from 
the  Algebraical  Canoris  for  each, 
both  by  Numbers  and  Symbols. 

What  is  the  Biquadrate  Root 
of  2998219536  ?  f 

The  Example,  with  Rules  how 
each  Line  is  produced,  follows. 

1.  You  fee  that  having  pointed  over  Units  place,  and  every  4th 
place  afterwards,  the  Root  will  confift  of  3  places,  as  there  are 
3  points. 

2.  You  muft  confider  what  4th  Power  in  the  little  Table  above 
is  next  to  and  lefs  than  the  firffc  Part  or  Branch  29  :  you  fee  16  is, 
whofe  Root  you  have  there  (2) ;  then  fubflrading  the  Biquadrate  16 
from  29,  there  refts  13. 

3.  To  that  13,  bring  down  the  next  Branch  or  Part  9&21,  and 
you  have  139821  for  a  Dividend,  of  which  the  Units  place  mull;  not 
be  confidered,  in  asking  how  often  the  Divifor  can  be  had  therein. 

4.  To  find  the  Divifor,  you  fee  it  is  compofed,  ifly  Of  4  times 

the  Figures  then  in  the  Root,  (as  here  2.)  2 dlyy  Of  6  times  the 

Square  of  that :  And,  3  J/y.  4  times  the  Cube  thereof:  the  Sum  of 
which  being  a  Divifor,  £ 

5 .  There  arifeth  from  the  Divifion,  3  in  the  Root. 

6.  You  muft  find  a  Subtrahend,  by  adding  together  as  the  Di¬ 

rections  againft  the  4  Numbers  81,  216,  21 6,  and  96,  do  exprefs; 
and  fubftra&ing  the  Sum  from  the  laft  Refolvend,  there  refts  19980  : 
to  which  bringing  down  95 3 <5,  you  have  199809536.  The  reft  is 
only  Repetition  of  the  three  laft  Steps,  as  to  Method.  29 


Se<5t.  5.  Of  Extracting  the  Roots  of  Numbers.  61 


I <5! .  .  .  . 

139821 

8 

24 

3* 

•  #  •  • 

•  •  •  • 

•  •  •  • 

•  •  •  . 

3448 

•  •  •  • 

81 

21 5 

•  •  •  • 

2 16 

f*  •  #  • 

96 

•  •  •  * 

112841 

•  •  »  • 

I228o 

p2 

3174 

48668 

4828532 

2  56 

3888 

*0784 

124572  f 

122802536 

w  w 

2Pip82i;P53^1(2^4“  the  Biquadrate  Root  fought. 

The  Bi quadrate  of  2,  ift  put  in  the  Root, 
r x 3  (the  Remainer)  and  9821  brot.  down 
[.  to  it,  being  the  1  ft  Refolvend  or  Dividend 


5  times  the  Square  of  that  2. 

4  times  the  Cube  of  that  2. 

The  Sum  of.thefe  3,  a  Divifor. 

The  Biquadrate  of  3,  the  laft  in  the  Root. 

4  tim.the  2  in  the  Cube  of  the  3,  in  the  Root. 

5  times  the  Square  of  2,  in  the  Square  of  3. 

4  times  the  Cube  of  2,  in  3. 

{The  Sum,  or  a  Subtrahend  to  take  from 
the  laft  Refolvend  above. 

A  2d  Refolvend,  or  Dividend. 

4  times  the  23  in  the  Root. 

5  times  the  Square  of  23. 

4  times  the  Cube  of  that  23. 

The  Sum  of  the  3  Lines,  a  2d  Divifor. 

The  Biquadrate  of  4,  the  laft  in  the  Root. 

4  times  23,  in  the  Cube  of  4  in  the  Root. 

5 times  theSqu.  of  that  23,  in  the  Sq.of  the 4, 

4  times  the  Cube  of  that  23,  in  the  faid  4. 

f  Sum  =  a  Subtrahend,  which  taken  from 
\  the  Refolvend  laft  above,. 

(o)  remains. 

I  know  that  the  Biquadrate  Root  is  the  Square  Root  of  the 
Square  Root,  and  confequently  may  be  performed  by  extrading  the 
Square  Root  twice.  But  this  feems  a  more  natural  way  to  perform 
it,  as  the  Extradion  of  the  Cube,  Surfolid  Root,  &c.  may  be  done 
from  Algebraic  Canons,  and  I  haveji?feij|pd  the  Method  here,  becaufe 
to  me  it  is  new  ;  for  I  never  faw,  nor  neard  of  its  beings  done  thus 
before  :  and  Ijwas  pleafed  when  I  considered  it  from  the  4th  Poweir 
of  a-\-b  in  Algebra,  which  wonderfully,  tho  plainly,  points  out  all 
thefe  Rules  above,  which  feem  fo  intricate,  as  to  be  impoiftble  firft 
to  difcover.  This  Extradion  of  the  Bi  quadrate  Root  is  ufeful  irw 

feme- 
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fome  Computations  of  Compound  Intereft  ;  finding  3  mean  Propor¬ 
tionals  between  2  Extremes,  as  in  the  5  th  Head  of  Geometrical 
Progreflion,  &c. 

The  Proof  of  the  Square  Root  (as  appears  from  the  little  Table 
to  it)  is  to  multiply  the  Root  in  itfeif ;  the  Proof  of  the  Cube  is  to 
multiply  that  Square  in  the  Root;  and  of  the  Biquadrate  to  mul¬ 
tiply  the  Cube  in  the  Root :  for  they  refpe&ively  produce'  the 
Number  given  to  have  the  Root  extra&ed,  provided  that  nothing 
remain  ;  and  if  any  thing  do,  add  fuch  Remainer. 


T^SjpS  V3pJk 


CHAP.  II. 

Contains  the  supplication  of  the  Fundamental  Parts 
of  ^Arithmetic,  to  Vulgar  Fractions,  Progreffion, 
the  Rules  of  Proportion ,  Pratt  ice,  Lofs  and 
Gain,  Fellow  (hip,  Barter,  Exchange,  Equation 
of  Payments,  Alligation ,  and  Rules  of  Falfe  Po - 
.  ft  ion, .  in  eleven  Settions. 

S  e  c  t.  I.  Of  Vulgar  Tractions. 


\OTATlON  and  Numeration^  Teacheth  what  a  Frac¬ 
tion  is,  and  how  to  read  or  write  down  any  oiie. 

Bya  Fra&ion  here  is  meant  a  broken  Number, 
that  is  to  fay,  one  or  more  Parts  of  a  Unit ;  for  as 
there  is  Infinity  of  Units,  fio  a  Unit  may  be,  or  be 
fuppofed  to  be,  divided  into^iy^umber  of  Parts. 

A  Fraction  confifts  of  two^arts^  a  ..Denominator ,  and  a  Numerator : 
The  former  fhews  how  many  Parts  the  Unit  is  divided  into,  which 
is  wrote  below  the  Line  ;  the  latter  fhews  how  many  of  thofe  Parts 
are  contained  in  the  Fraction,  which  is  wrote  above  -the  Line  ;  as 


iof 
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•  I  of  a  Pound  Sterling,  or  7  s.  6  d.  here  tit  Numerator- 
.  ®  r  _  ,  8  the  Denominator. 

And  thefe  2  Parts  are  called  the  Terms  of  a  Fradion. 

Or,  to  be  more  plain  yet ; 

the  Line  (a  b)  reprefents  iora  1  2  1  4.  <;  6 

Unit  divided  into  8  parts,  and  1 

doth  reprefent  the  faid  Deno-  a‘ 

minatbr  of  the  Fraction  given  ; 

and  the  Line  ( 'a  c)  is  3  of  thofe  8  Parts  $  (a  m)  =  4  Eights  or 

(ao)  =  ii  (ap)  —  i,  &c. 


3 

1 


4 

1 


5 

1 


7 

1 


m  n 


63 


8 

-lb 


4 

T 


Having  thusfhewn* 
what  a  Fraction  is, 
you  are  next  to  know 
howto  read  it*"  and 
that  is,  by  firft  men- 
tioning  the  Numera¬ 
tor,  and  then  the 
Denominator.  As  by 
this  Example  you  fee 
where  i<  12th  of*  the 
Unit  (or  Line  mri) 
is  wrote  thus  and 
read  One  Twelfth, 

&c.  TV=  2  Twelfths,.. 

&c.  But  the  Line 
might  more .  common 
dioufly  be  made 
downright,  and  then 
Fradions  would  ftand  as  in  the  Examples  next  the  left  hand,  where¬ 
by  a  Line  in  printing  might  often  be  gained,  if  fr  were  wrote. 
1 1 12  ;  tV,  2 1 12 y&c.  But  let  Cuftom  have  its  own  way  ;  and  then 
Fradions  are  wrote  and  read  as  in  the  foregoing  Tabulet,  and  by 
the  fame  Rule  f-f  is  feventeen  25th  Parts  ;  tttt  is  feventeen 
hundred  and  28  Parts  ;  that  is,  if  a  Unit  were  divided  into  1728 
Parts,  this  Fradion  does  contain  3(55  of  thofe  Parts. 

But  there  are  various  kinds  of  Fradions,  as  Proper,  Improper, 
Simple,  and  Compound. 

A  Proper  Fradion  is  one  whofe  Numerator  is  lefs  than  the  De¬ 
nominator,  as  thofe  above. 

An  Improper  Fradion.  is  when  the  Numerator  is-greater  or  equa  > 
to  the  Denominator,  as  -f,  t> 

At 


A  ‘ Table  of  Simple  Fractions. 


m  Read  thus, 

1- -i2th,  wrote  thus -rk- One  Twelfth. 

2- -i2ths,, . t2t.  .  Two  Twelfths. 

3- 

4- 

5- 

6- 

7- 
SA 

9 

T 


-iaths,,.  . r3rThree  Twelfths. 

-1 2ths, .....  .  t4t  •  •  Four  Twelfths. 

1 2ths, . . .  . . .  Five  T welfths. 

-I2ths,*. . tr  ..  Six  Twelfths. 

-i2ths, ....... .  .tj  Seven  Twelfths. 

-I2ths, . .  Eight  Twelfths. 

-i2ths, . -—-Nine  Twelfths. 

10— i2ths, . tt  •  •  Ten  Twelfths. 

xi-J-i 2ths, . . Eleven  Twelfths.. 

i2--i2ths, .....  tt  or  1.  Twelve  Twelfths. 
n 
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A  Simple  or  Single  Fradion,  as  any  of  thofe  foregoing  is  im¬ 
mediately  the  Fradion  of  a  whole  Unit.  But 

A  Compound  Fradion  is  a  Fraction  of  a  Fradion,  or  Part  of 
another  Part  of  a  Unit,  as  i  of  >,  or  \  of  T9f>  &c.  and  is  iliuftra- 
ted  in  the  following  Examples. 

Where  the  whole  Line  (In)  is 
divided  into  10  equal  Parts,  and 
each  of  thofe  are  fubdivided  into 
two  Parts  :  fo  that  fuppofmg  the 
Unit  (In)  to  be  1  1.  each  ioth  is 
2  s.  and  every  half  of  a  ioth  is  1  s. 
fo  that  of  TV  is  a  Fradion  of  a 
Fraction,  whofe  Value  is  13  s.  But 
the  Value  here  is  not  intended  to 
be  fo  obfervable  as  the  Nature  of 
the  Compound  Fraction  ;  for  here 
tV  is  T7-  of  the  Line  /  n ,  and  \  of 
tt  is  13  s.  ior  7V  is  2  s.  and  confe- 
•■quently  tv  is  14  j.  and  tv  of  14  s. 
muft  needs  be  13  s.  Sometimes  you 
have  a  Fraction  of  a  Fradion  of  a 
Fradion,  &c.  of  a  Unit,  as  1  Far¬ 
thing  is  4  of  T~  of  Tv  of  a  Pound, 

•&c. 


Having  thus  fhewn  what  a 
Fradion  is,  and  how  to  read  the 
fame,  I  proceed  to 


A  * Table  of  Compound 
Fractions. 


I 


1- 


2- 

-10 

•  •  •  + 

r 

3- 

-10 

4- 

*  •  • 

-10 

7 

•  •  ■*  T 

•  »»■»-» 

- 

9 

5- 

t- 

7- 

8- 

9- 

10- 


s. 


-  I  of  tV  of  i  /.  or  1 
-xo  or . .  . 


4 

i 

6 

7 

8 


-10 . . .  10 

•  •  •  *  TT  of  TV  ...  II 

-10 . . 

JLJ  7  to 

•  •  •  •  T'f  Ol  TV  ...  Ij 

-10 . 14 

-  .  .  .  .  TV  of  TV  •  .  15** 

-10 . .  16] 

I  7  r  9 

-  .  .  .  .  Ty  OI  TV  •  •  •  1 7 
-IO  ......  ......  18 

*  9  —C  1  o 

•  •  •.  TV  Ol  TV  •  •  .  ip 

-IO  ............  20 


n 


II.  Redu&ion  of  Vulgar  Fractions. 

This  Rule  muft  neceffarily  be  taught  before  Addition  and  Sub- 
ftradion,  becaufe  they  cannot  be  performed  till  the  Fradions  given 
to  be  added  or  fubftrade*,  are  fitted  by  Redudion  for  that  pur- 
pofe.  1 

^  Cafe  1.  To  reduce  a  rhix*d  Number  to  an  Improper  Fraction.  As  for 
i Example  12 

Rule.']  Multiply  the  intire  Part  by  the  Denominator  of  the 
•Tradion,  and  to  the  Produd  add  the -Numerator  (3),  and  the  Sum 

4-  placed 
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placed  over  the  Denominator  (7)  is  the  Anfwer,  and  will  Hand 
thus  V* 

Cafe  2.  To  reduce  an  improper  FraEiion  to  a  whole  or  mix  d  Number , 
Example ,  reduce  V* 

R«/e.]  Divide  the  Numerator  (87)  by  (7)  the  Denominator,  and 
the  Quotient  is  the  intire  Number,  and  the  Remainer  (3)  is  the  Nu¬ 
merator  to  place  over  the  Denominator  (7)  ;  fo  the  Anfwer  is  i2y, 
and  proves  the  firft  Cafe  true.  And  by  the  fame  rule  is  =  77  > 

VV  is  =  12  ;  V  is  9;  44  is  4, 

Cafe  3 .  To  reduce  Compound  Fractions  to  Simple . 

Example .  Reduce  \  of  y  of  4  into  one  fimple  Fradion. 

Rule.~\  Multiply  the  Numerators  together  for  a  new  Numerator, 
and  alfo  the  Denominators  together  for  a  new  Denominator,  and  it 
ftands  thus  44  >  or  this  is  7  of  4  or  TV,  by  changing  the  Parts  of  the 
firft  and  fecond  Fractions,  and  omitting  thofe  which  are  the  fame  ; 
(as  3  in  each)  and  44  of  i  of  44  of  4  is  ~tV-- 

7 he  Truth  of  this  Rule  is  eafily  proved  from  any  felf-evident  In- 
ftance,  as  7  of  -J  of  a  Pound  Sterling  is  6  s.  8  d.  fo  by  the  Rule  it  is 
4.  Now  7  being  3  s.  4  d.  4  niuft  be  6  s.  8d.  or  7  of  y  is  7  :  And  if 
the  Parts  be  changed,  and  the  two  of  a  fort  be  omitted,  it  proves 
the  fame ;  and  the  Reafon  is  plain,  for  the  Terms  of  a  Fradion  mul¬ 
tiplied  by  the  fame  Number,  does  not  increafe  or  alter  the  Value  of 
fuch  Fradion. 

Cafe  4.  To  reduce  a  Fra  ft  ion  to  its  luwefi  Terms. 

Example.  Reduce  44  to  its  loweft  Terms. 

Rule  if]  Divide  the  Parts  of  the  Fradion  by  any  Number  that 
will  divide  both  without  a  Remainer  :  fo  this  14  is  reduced  to  4, 
for  Anfwer.  7  f;  ^ — - 

Rule  2.]  Divide  the  greater  by  for  \4  divided  by  3  is  44,  and 
the  leffer  Part  of  the  Fradion,  and  4*.  divided  by  3  is  4 

if  any  thing  remain,  divide  the  - — — - - - — 

laft  Divifor  by  that  j  and  if  any  36)45  0 

thing  yet  regain,  divide  the  laft  ■ - 

Divilor  by  that,  till  nothing  re-  9)36  ( 4 

main.;  and  then  the  laft  Divifor  - — “ 

divideth  both  Parts  of  your  Frac-  0 

tion.  fo  as  to  ,  reduce  it  to  its 


K 
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l*he  'Truth  of  this  Rule  :  That  a  Fradion  reduced  to  its  loweft 
Terms  is  of  the  fame  Value  with  that  given,  is  thu s  proved;  -A  of 
a  Pound  in  its  loweft  Terms  is  j-  of  a  Pound,  or  13  s.  4  d.  And  tt 
of  a  Pound  being  20 d.  8  times  that  is  13  s. 

Cafe  5.  7o  find  the  Value  of  any  Fraction  of  Weighty  &c. 

Example.  What  is  the  Value  of  *4  of  a  Pound  Arerdupois  ? 

Rule."]  Multiply  the  Numerator  of  the  Fradion  by  fuch  a  Num¬ 
ber  of  Units  of  the  next  lefs  Denomination,  as  is  equal  to  a  Unit  of 
that  name  which  the  Fradion  is  of,  and  divide  the  Produd  conti¬ 
nually  by  the  Denominator,  and  the  Quotient  or  Quotients  anfwer 
your  Queftion.  Seethe  Work  of  the  following  Examples. 

Example  2.  What  is  the  Value  of  4?  I  Example  1.  to  Cafe  y. 
of  a  Pound  Sterling  ?  31  Pounds  wt. 

16  Ounces  in  1  ife. 


^Numerator  7 Muk> 
20  ohill.  in  1  jl.  J 

46)340  (13  s. 

•  • 

*8o~ 

4  remains fhil-7Mult. 
1 2  Pence  inn.J, 

26)  24  (o  d. 

4  Farth.  in  1  d.  Mult. 

4 6)96  (3-r r  Farthings. 

18 


l85 

31 

42)496  (11  Ounces. 

•  • 

~ 

34  remains. 

1 6  Drams  in  1  Outi; 
—  multiply. 

204 

34 

42)  544  (12  Drams. 


•  • 


So  the  Anfwer  is 
s.  d.  qr. 

13  ?  0  :  3  -rr 


*  —• 


124 

40  remains  to 

place  over  theqi 


So  the  Anfwer  is 
Oun.  Dram. 
ri  :  t2  or  rr* 


And  by  the  fame  Rule  any  other  Fradion  of  Money,  Weight, 

Meafure,  &c,  hath  its  Value  fovjpd* 

-  -  - 
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The  Truth  of  this  Rule  is  manifeft;  for  fuppofe  4  of  a  Pound 
Sterling  we  know  is  17  /.  6  d.  or  7  Half-Crowns  ;  and  it  will  ap¬ 
pear  to  be  fo  by  the  Rule,  if  work’d  as  the  two  Examples  above  are. 

Cafe  6.  To  reduce  Fractions  of  different  Denominators  to  thofe  of  the 
fame  Value ,  which  have  a  common  (or  one  and  the  fame )  Denominator . 

Example .  Reduce  4,  4>  and  4  to  a  common  Denominator. 

Rule.]  Multiply  the  Denominators  one  in  another  for  the  common 
Denominator,  as  9  times  7  is  <53,  and  5  times  6$  is  3 15  =  the  com¬ 
mon  Denominator. 

Then  for  the  3  new  Numerators,  multiply  overy  Numerator  into 
all  the  Denominators  except  its  own,  and  the  Product  is  a  Nume¬ 
rator  anfwering  to  the  Fra&ion  whofe  Numerator  you  multiplied  : 
as  the  Numerator  2  in  7  and  5  produceth  70,  fo  is  ~T  equal  to 
Then  3  multiplied  in  9  and  5  gives  135,  fo  is  444  equal  to  4. 
And  laftly,  4  multiplied  in  7  and  9  is  =  252,  fo  is  ffr  equal  to 
So  the  £  new  Fractions  have  each  the  fame  Denominator,  and  are  in 
value  the  fame  as  thofe  given.  So  alfo  ~  and  -f  are  ==  44  and  jf ; 
4  and  4  are  —  and  4r>  & c* 

The  Truth  of  this  Rule  will  be  evident  by  reducing  any  of  the 
Fra&ions  which  have  the  fame  Denominator  to  its  lowed  Term,  and 
that  you’ll  find  the  primitive  Fra&ion  given :  as  f-°j  in  its  lowed 
Term  is  —  the  Fraction  given,  and  fo  of  all  the  reft. 

This  Rule  ought  to  be  well  minded,  it  being  of  principal  Ufe  in 
Addition  and  Subftradtion  of  Fractions. 

Cafe  7.  To  reduce  FraBions  of  a  f mailer  Denomination  to  FraBions  oj 
a  greater. 

Example.  What  Fraction  of  a  Pound  Sterling  is  4  of  a  Farthing  ? 

Rule.]  Confider  that  4  of  a  qr.  is  4  of  4  of  ~'r  of  of  a  Pound  ? 
then  reduce  this  compound  Fraction  to  a  ftmple  by  Cafe  3,  and  you’ll 
find  it  of  a  Pound.  And  by  the  fame  Rule  44  of  an  Ounce 
is  7V4  of  a  Pound,  & c. 

The  Truth  of  this  appears  by  the  next  Cafe. 

Cafe  8.  To  reduce  Fractions  of  a  greater  to  a  fmaller  Denomination. 

Example.  What  Fraction  of  a  Farthing  is  ^-’T-  of  a  Pound  Ster¬ 
ling  ? 

Rule.]  Multiply  the  Numerator  of  the  Fra&ion  by  fuch  a  Num¬ 
ber  of  Units  of  the  lefl'er,  as  make  one  of  the  greater  Denomination  : 
So  here  960  Farthings  making  1 1.  I  multiply  the  Numerator  3  in 
960,  and  place  the  Produft  for  a  Numerator  to  the  Denominator  of 
the  Fraction  given,  which  makes  the  Anfwer  4414  of  a  Farthing ; 
which  Fraftion  in  its  loweft  Terms  is  and  proves  the  la  ft  Cafe  7. 

K  2  to 
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to  be  right.  And  Averdupois  is  f  f  J  of  an  Ounce,  which  in 

its  low  eft:  Term  is  44,  as  above.  So  that  thefe  two  Cafes  7  &  8, 
prove  the  Truth  of  each  other. 

III.  Addition  of  Vulgar  Fractions. 

»  •  \ .  .  >  i  *  '  ’  .  ,  ,  '  *  ;  V  ■■  >  rf  '  t  "  ,  •  /X  /  »  •  r.  *.  • 

,  .  -  t  V  *•  v  '/  JUltJJX  ... 

Example  1.  What  is  the  Sum  of  V*  and  4  ? 

Aw/e.]  Reduce  the  Fradions  to  the  fame  Denominator  by  Cafetf. 
of  Redudion,  (which  you'll  find  44  and  44*)  Then  add  the  Nu: 
merators  5 6  and  36  make  92,  which  placed  over  the  common  Deno¬ 
minator  96  is  44,  the  Anfwer,  or  4  5> 

'the  'Truth  of  this ,  &c.  /V  thus  proved :  Suppofe  the  given  Fradions 
be  of  a  Pound  Sterling  j  7  i2ths  (or  7  times  20  d.)  is  in.  8d.  and 
4  of  a  Pound  is  J  s.  6  d.  the  Sum  of  which  is  19/.  id.  which  you'll 
find  to  be  the  Value  of  the  Anfwer  44,  by  the  fifth  Cafe  of  Re¬ 
dudion  of  Fradions. 

Example  2.  What  is  the  Sum  of  -f,  and  4  of  4  of  4  ? 

Rule.~]  Firft  reduce  the  compound  Fradion  4  of  4  or  4  of  4  to  a 
fingle  Fradion,  which  you'll  find  TV+  or  TV  >  to  which  add  the  4> 
as  ^Example  1.  and  you'll  find  the  Sum  4414,  or  T5-*,  (the  Anfwer 
by  Cafe  3 .  of  Redudion.) 

Example  3.  What  is  the  Sum  of  174  and  \  of  4  ? 

Rule. ]  The  compound  Fradion  in  a  fimple  is  ~9  which  added  to 
the  Fradion-part  of  the  mixt  Number,  maketh  44,  which  by  the 
fecond  Cafe  of  Redudion  is  14*  or  i4 ;  which  added  to  17,  gives 
the  Sum  18  4.  The  Truth  of  u'hich  is  proved  by  fuppofing  174  to  be 
27  s.  9d.  and  4  of  4  to  be  fo  of  a  Shilling,  which  is  6d.  the  Sum  of 
of  which  is  1 8*.  3d.  or  184,  as  above. 

IV.  Sub fr  allion  of  Vulgar  Fr allions.. 

Example  1.  From  44  take  4* 

Rule.']  The  Fradions  in  a  common  Denominator  are  444  (equal 
to  44)  and  444  (equal  to  4)  therefore  288  deduded  from  73d,  the 
other  Numerator,  the  Remainer  is  448  ,*  fo  the  Anfwer  is  44r> 
(which  in  its  lowed  T erm  is  ~y  and  proves  the  firft  Example  in 
Addition  of  Vulgar  Fradions.)  And  this  Remainer  (as  in  Whole 
Numbers  )  add  to  the  Subtrahend  4,  gives  the  Sum  44,  which 
proves  ( that  vs  ay  afo )  this  and  the  firft  in  Addition  of  Vulgar 
Fradions  to  be  truly  performed. 

Example  z,  From.  4444  take  4  of  4  of  4> 
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Rule.']  ifly  Reduce  the  compound  Fradions  to  a  Angle,  which 
you’ll  find  by  the  third  Cafe  in  Redudion  to  be  TV4-. 

2 dly,  Reduce  4444-and  TVT  to  one  and  the  fame  Denominator  by 
the  fixth  Cafe  of  Redudion,  which  are  TVrAr?V  (equal  to  4444) 
and  ttt^7  (equal  to  -5W-) 

3 dlyy  Dedud  the  Numerator  176400  from  the  other  Numerator 
938448,  and  the  Remainer  is  762048  :  fo  the  Anfvver  is 
And  that  in  its  lowed  Terms  (by  the  fourth  Cafe  of  Redudion) 
you  fhall  find  4,  by  dividing  each  part  of  the  Fradion  by  the  com¬ 
mon  Meafurer  or  Divifor  254016.  And  this  proves  not  only  the  Truth 
oj  the  Jecond  Example  in  Addition ,  hut  alfo  that  this  Example  is  rightly, 
performed. 

Example  3.  From  1 8  4:  take  -}  of 

Rule.]  ifty  Reduce  \  of  4  to  1  Fradion  as  before,  which  is 

2 dly,  Reduce  ~r  and  4  (the  Fradion-part  of  the  mixt  Number 
given)  to  a  common  Denominator,  which  are  44  (equal  to  4)  and 

44  (equal  to -r%.) 

3  dly,  Now  you  fhould  take  44  from  44,  but  you  cannot,  as  be¬ 
ing  lefs;  therefore  borrow  1  or  44  from  the  18,  will  leave  17. 
Then  add  44  to  the  44,  makes  44?  from  which  take  the  44,  and 
there  remains  44,  which  in  its  lowed  Term  is  ;  fo  the  Remainer  ' 
or  Anfwer  is  174,  and  proves  the  third  Example  in  Addition.  But 
this  is  done  fhorter  by  omitting  the  Numerators  and  Denominators 
which  are  the  fame  Digits  as  \  of  *  is  or  f,  &?•  as  under  Cafe  3. 
of  Redudion. 

Which  3  Examples  in  Subdradion,  and  thofe  3  in  Addition,  ,do  < 
mutually  prove  each  other. 

And  thus  I  have  given  as  many  Examples  as  are  neceffary,  in 
order  to  the  perfed  underdanding  of  Addition  and  Subdradion, 
which  will  prove  very  eafy,  (as  they  are  fo  plainly  expreffed)  efpe- 
cially  to  fuch  as  have  a  due  knowledge  of  Redudion  of  Vulgar 
Fradions.  I  fhall  therefore  proceed  to 

V.  Multiplication  of  Vulgar  Fractions .  . 

Example  1.  Multiply  4V  by 

Rule.]  Multiply  the  Numerators  together  for  a  new  Numerator,' 
as  here  7  by  9  is  63  ;  and  the  Denominators  together  for  a  new 
Denominator,  as  15  by  10  is  150  :  fo  that -ff-z is  the  Anfwer. 

Example  2.  Multiply  4  of  4  by  4  of  4 

Rule,  j 
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Rule.']  Work  as  before  ;  for  the  Produd  of  ?  in  2  in  7  and  in  8,  is 
560  the  Numerator;  and  7,  3,  8,  and  9  together,  gives  15x2  :  fo 
is  -AW  the  Anfwer,  or  if  in  its  lowed;  Terms. 

Example  3 .  Multiply  2  ?  by  t7t. 

Rulei]  The  whole  Number  wrote  Fradion-ways  is  V,  which  mul¬ 
tiply  as  by  the  Rule  1.  and  the  Produd  is  17*,  (of  the  Numera¬ 
tors)  and  that  of  the  Denominators  is  12  :  fo  the  Anfwer  is  VVa  or 
by  the  fecond  Cafe  of  Redudion  14-rV 

Thus  you  fee  in  Multiplication  of  Fradions  the  Produd  is  lefs 
than  one  of  the  Fadors ;  and  *tis  fo  much  lefs,  as  the  Numerator 
of  the  Multiplyer  is  lefs  than  the  Denominator,  (in  this  Example) 
or  fo  much  as  7  is  lefs  than  12  its  Denominator  :  for  if  the  Numera¬ 
tor  7  were  12,  it’s  plain  that  vi  (as  isfaid  before)  is  1,  and  1  time 
25  would  be  25,  which  would  make  the  Produd  equal  to  the  Mul¬ 
tiplicand  ;  and  therefore  as  7  is  lefs  than  1 2,  fo  mult  the  Produd 
I4~V  be  lefs  than  25. 

Example  4.  Multiply  34 J  by  13 if. 

Rulei]  Reduce  both  the  mixt  Numbers  to  improper  Fradions, 
and  then  proceed  as  by  the  firfl  Rule  in  Multiplication  of  Fradions. 

Thus  34^-  is  2y9>  and  13ft  is  *-//,  and  the  Produd  of  the  Nu¬ 
merators  279  and  16 7  is  46)93,  and  of  the  Denominators  (96)  fo 
the  Anfwer  is  4SV  5,  or  485I-J. 

VI.  Divifion  of  Vulgar  FraElicns . 

Example  1 .  Divide  TVv  by  T7T. 

Rulei]  Place  the  Fradions  as  in  the  Margin  ;  T7T)  V  (-rsVr 
then  multiply  the  Numerator  of  the  Divifor 
by  the  Denominator  of  the  Dividend,  and  the  Produd  is  1050, 
the  Denominator  of  the  Quotient.  And  the  Denominator  of  the 
Divifor  in  the  Numerator  of  the  Dividend  produceth  945,  the  Nu¬ 
merator  of  the  Quotient ;  which  is  therefore  TWV,  in  its  lead 
Terms  :  And  proves  the  Truth  of  the  fir  ft  Example  in  Multiplica¬ 
tion  of  Vulgar  Fradions. 

Example  2.  Divide  14-1-  by  25. 

Rule. ]  Reduce  the  mixt  Number  to  an  improper  Fradion,  and 
put  a  Unit  under  the  25,  then  work 

as  per  the  laft  Rule,  and  as  in  the  Divifor.  Dividend.  Quote. 
Margin.  Where  you  fee  the  Quo-  V)  i4T7-ror  VV  (ts4  or  T7,- 
tient  is  or  in  its  leaft  Terms  is 

TV  And  this  proves  the  Trutl?  of  Examples*  in  Multiplication,  as 
that  proves  this  true .  Exam - 
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Example  3 .  Divide  48  5  4  4  by  1 3 77 . 

Rule .]  Reduce  the  mixt  Numbers  to  Fractions,  and  you’ll  have 
4  tV  }  equal  to  48544  ==  the  Dividend,  V7  =  13 if  =  the  Divi- 
for,  and  VfVf/  —  the  Quotient ;  which 

being  reduced  to  a  mixt  Number,  is  */t  (4WJ  (VV-rf  / 
34t-Att,  34^  the  Fradion  being  in 

its  lowed  Terms,  (dividing  each  part  by  or  344  the  Anfwer. 
the  common  Meafurer  2004.) 

And  this  mantfeftly  proves  the  Truth  of  the  4th  Example  in  Multi¬ 
plication  of  Fradions* 

I  have  in  the  Merchant's  Magazine  fhewn  the  Reafon  of  all  the 
Rules  above  mentioned,  for  Reducing,  Adding,  &c.  Vulgar  Frac¬ 
tions  ;  and  have  not  room  to  repeat  that,  here  :  but  have  fully 
fhew’d  how  one  Rule  proves  the  Truth  of  another,  which  is  a 
good  Demonftration  of  the  Genuinenefs  of  all. 

VII.  To  ExtraSl  the  Roots  of  Vulgar  FraSiions, 

Rule  1.]  You  mull  always  reduce  your  Fradion  into  its  lead 
Terms  :  for  if  the  Root  can  be  judly  extraded  in  any  Terms,  it 
can  be  fo  in  its  lowed.  Tho  when  you  can  fee,  as  fometimes  it 
happens,  that  the  Roots  may  be  immediately  extraded  of  the 
Fradion  in  the  Terms  given,  then  you  need  not  reduce  it  to  its 
lowed.  Thus  for 

Example ,  The  Square  Root  of  the  Fradion  fff  is  =  -4,  the" 
Anfwer  ==  4*  And  if  the  -f  ®4  had  been  reduced  to  its  lead  Terms, 
they  would  have  been  =  |4>  whofe  Square  Roots  are  4,  as  before. 

Example  2.  When  the  Square  Root  of  a  mixt  Number  is  required, 
as  fuppofe  of  5  67;  reduce  the  mixt  Number  to  a  Fradion,  and 
extrad  the  Root  of  both  Terms  as  before  :  fo  567  is  =  whofe 
Square  Root  is  V  =  77  the  Anfwer,  (for  the  *4*  IS  given  in  its 
lead  Terms)  and  if  you  multiply  77  by  77,  the  Produd  is  5  6^  for 
Proof  But 

Note,  That  when  a  Fradion  is  given,  whofe  Root  cannot  be  ex¬ 
traded  without  Remainer,  you  mud  reduce  it  to  a  Decimal,  and  ♦ 
proceed  to  get  the  Root  thereof,  as  per  the  Rules  and  Examples  a  & 
the  End  of  Decimals  ;  or  it  may  in  mod  Cafes  be  done  near  enough 
by  Logarithms,  as  at  the  end  of  SeSl.$.  of  Chap.  6. 

II.  To  extraSl  the  Cube  Root  of  Vulgar  FraSiions .  Reduce  the  Frac¬ 
tion  to  its  lead  Terms,  and  then  extrad  the  Cube  Root  of  each 
for  thofe  of  the  Root,  uniefs  you  can  fee  that  tne  Rocts  may  be 

irnme- 
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immediately  extraded  of  the  Terms  given.  For  example,  to  get 
the  Cube  Root  of  this  Fradion  in  its  leaft  Terms  is  ~T7r, 

whofe  Cube  Root  is  4  Or  if  you  had  done  it  without  reducing  to 
its  loweft  Terms,  the  Roots  of  the  Terms  given  would  be  9  and 
15,  or  TV,  which  is  equal  to  as  before. 

For  the  Root  of  a  mixt  Number,  reduce  it  to  an  improper 
Fradion,  and  proceed  as  by  the  laft  Example.  But  when  the  Root 
cannot  be  aocurately  enough  extracted  without  trouble,  you  may 
proceed  by  Decimals  or  Logarithms,  as  is  faid  above. 

Note,  That  the  Ufe  of  the  Square  and  Cube  Roots  you  have 
partly  in  the  two  next  Sections. 

VIII.  The  Application  or  Ufe  cf  Vulgar  Frattiom. 

Queft.  1.  Two  Bags  contain  470^  Dollars,  but  the  greater  ex¬ 
ceeds  the  leffer  3  2T9T  Dollars  :  how  much  is  in  each  Bag  ? 

Rule.]  Subftrad  the  Difference  from  the  Sum,  and  there  refts 
43  8tVV  Dollars  ;  half  of  which  is  2  i9*-4,  the  Content  of  the  leffer 
Bag;, to  which  add  the  Difference  327-7*  and  the  Sum  is  2514-14 
Dollars  in  the  greater  Bag  :  The  Sum  of 'which  for  Proof  is  4704 

Queft.  2.  A  Brick-Wall  contains  179244  fquare  Feet  on  the  Su¬ 
perficies,  how  many  Rod  is  that  of  2724'  Feet  to  the  Rod  ? 

Rule.']  Divide  179244  by  2724,  and  the  Quotient  is  VtttV*  or 
6* 44? y  Rod  for  Anfvver. 

Queft.  3.  In  846  3-  Pole  how  many  Yards  of  57  Yards  to  -the  Pole  ? 

Rule.]  Multiply  the  one  by  the  other  gives  the  Anfwer  46 5  5  A 
Yards. 

Queft.  4.  What  is  the  Value  of  87  C.  —  q.  -1.3  lb*  at  1  /.  9  s.  per  C? 

Rule.]  The  Weight  is  877VVG  or  VrV  C.  the  Money  is 
multiply  the  Fradions  together  gives  l •  which  by  the  fifth 

Cafe  of  Reduction  of  Fractions  is  ==  126 1.  6  s.  ^d.  1  q.  4. 

Queft.  5.  If  I  give  l.  126  :  6  :  4  :  1  y  for  87  C.  o  q.  13  ib.  of  Sugar, 
what  is  that  per  Hundred  weight  of  1 12  per  C? 

Rule.]  Divide  the  Money  (as  1 26^- i-9-)  by  the  Weight . 8 7ttV  C. 
and  the  Quotient  is  exadly  /.  1  :  9  :  — ,  the  Anfwer. 

And  this  proves  the  Truth  of  the  laft  Queftion. 

J Queft.  6.  What  is  the  Produd  of  5  s.  7  d.  by  7  s.  5  d? 

Rule.]  Multiply  by  7tt^«  (the  Pence  .being  fo  many  I2ths 
of  a  Shilling)  and  the  Produd  is  41  tV?  Shillings,  or  1 2  :  1:4:  3  f. 

Queft. 7.  Divide  /.  2  :  1  :  4  :  3-f  by  7 A  Shillings,  (or  7  j.  5  d.)  The 
firft,  in  a  mixt  Number  is  4iTVVf*  which  divided  by  -??*  (41 -4 A 

being 
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being  firft  reduced  to  an  improper  Fra&ion)  the  Quotient  is  -f-rrr-y 
or  5  tt  s.  'This  proves  the  lafi  Quefticn  to  be  truly  wrought. 

Queft.S.  What  is  the  Produdt  of  Ik  :7:  io^  multiplied  in 
it  fell  ? 


RuleJ  Reduce  the  7  s.  10  d.^  into  Farthings,  and  thcfe  Far¬ 
things  into  the  Fraction  of  a  Pound  by  the  feventh  Cafe  of 
Redu&ion  of  Fra&ions  :  then  you  have  /.  $  Hi-  to  fquare,  (or 
multiply  by  itfelf)  which  produceth  l.  29  :  1  : 7  :  2  AVA,  the  An- 
fwer. 

I  fhould  not  have  inferted  this  and  the  fixth  Queflion  above,  but 
that  there  is  much  noife  (tho  little  real  Ufe)  of  them  ;  fome  Per- 
fons  being  deceived  by  thinking  to  anfwer  them  (for  example)  by 
reducing  in  the  6th  Queflion  the  5  s.  7  d.  into  Pence,  and  multi¬ 
plying  them  by  the  Pence  in  7  s.  5  d.  and  then  reducing  the  Pence 
of  the  Product  into  Shillings  or  Pounds  by  dividing  by  12,  &c.  But 
this  way  gives  1 2  times  the  Anfwer,  becaufe,  as  appears,  the  Pence 
fhould  be  divided  by  144,  or  12  times  12  =  the  Produdl  of  the 
Denominators  of  the  Fraction.  And  fo  in  the  laft  Example  they 
will  divide  the  Farthings  in  the  Product  of  thofe  in  the  Number 
given  multiplied  in  itfelf  by  960 ;  whereas  it  ought  to  be  divided 
by  the  Square  of  that,  viz,.  921600. 

On  the  contrary,  others  think  to  perform  the  Work  of  the  fixth 
Queflion  by  reducing  the  6y  and  Pence  to  the  Fra&ion  of  a 
Pound,  multiplying  by  VA-  But  here  *tis  plain  the  Anfwer 

will  be  fo  much  too  little,  as  AVA/-  is  lefs  than  i-e.  it  will 

be  but  A  of  the  true  Anfwer. 

Hence  it  appears,  that  fuch  Queflions  are  only  naturally  and  ac¬ 
curately  refolved  by  Fra&ions,  as  in  the  faid  Examples  ;  rcr  which 
reafon  I  have  given  thofe  twro  above  in  this  part  of  the  Ufe  of  Frac¬ 
tions,  but  hope  the  ingenious  Reader  will  excufe  this  Digredion  on 
fo  trivial  an  Inftance. 


Sect.  II.  Progrejfm . 

THIS  Part  of  Arithmetic,  tho  negle&ed  both  by  many  Authors 
of  Arithmetical  Tra&s,  and  Teachers  of  the  Science,  is 
however  of  excellent  Ufe,  a$  fhewing  in  a  great  Variety  of  In- 
flances  the  wonderful  Power  and  Harmony  of  Numbers,  and  their 
Relation  one  to  another. 

This  Relation  of  Numbers  is  either  Arithmetical  or  Geome¬ 
trical. 


L 


I.  Arith - 
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I.  Arithmetical  Progreffion ,  or  Relation  of  Numbers,  is  when  a 
Series  thereof  differ  by  the  Addition  of  fome  Number  to  the  firft, 
fecond,  &c.  So  thefe  Numbers 

1234557891011  12,  &c* 

2  4  5  8  10  12  14  16  r8  20  22  24,  &c. 

3  5  9  12  15  18  21  24  27  30  33  36,  &c. 

Each  of  thofe  in  the  firfb  Series  or  Row  differ  by  r,  each  of  thofe 
in  the  fecond  Series  by  2,  and  in  the  third  by  the  common  Addition 
of  3.  And  a  Series  of  abundant  Numbers  are  30,  42,  $4,  55,  &c. 
which  differ  by  12.  Now, 

1.  To  find  the  Sum  of  any  of  the  Series’s,  you  muff  multiply  half  the 
Sum  of  the  firfb  and  laft  Terms  by  the  Number  of  Terms;  or 
half  the  Number  of  Terms  by  the  Sum  of  the  firft  and  laft,  and 
the  Produd  gives  the  Sum  required. 

Thus  1  and  12  is  13  by  5  (half  the  Terms)  gives  78  the  Sum. 

2  and  24  is  25  by  5,  gives  155  =  the  Sum  of  the  2d  Series. 

3  and  35  is  39  by  5,  gives  234  =  the  Sum  of  the  3d  Series. 

And  the  like  is  to  b'e  obferved  in  dimming  up  any  other  Rows  of 
Numbers,  tho  never  fo  large,  or  however  differing,  if  Arithmetically 
continued. 

2.  It  may  be  obferved,  that  the  feveral  Sums  of  the  three  Lines 
above,  or  any  other  of  equal  Numbers  of  Terms,  beginning  with, 
fucceflive  Digits  continued,  do  differ  alfo  in  Arithmetical  Proportion; 
the  common  Difference  being  the  Sum  of  the  firfb  Series,  as  78,  1 55, 
234,  &c. 

Queft.  1.  How  many  Strokes  does  the  Hammer  of  a  Clock  ftrike 
in  the  1 2  Hours  ?  This  is  done  as  the  firfb  Example  above,  the 
Anfwer  being  78,  and  would  have  been  the  fame  had  you  multi¬ 
plied  half  the  firfb  and  laft,  viz,.  6f  by  12,  the  whole  Number  of 
Terms. 

Queft.  2.  Admit  a  Boy  is  to  colled  100  Apples,  which  lie  a  Yard 
diftant  from  each  other,  and  to  put  each  of  them  fingly  into  a 
Basket  placed  one  Yard  from  the  firft ;  how  many  Yards  does  he 
pafs  ?  '  '  '  T  • 

Here  the  firft  Term  is  2  Yards,  the  laft  200,  (to  the  laft  Apple, 
and  back  to  the  Basket)  Sum  202,  which  multiply ed  by  50,  (half 
the  Number  of  Terms)  producer h  the  Sum  of  the  Yards  paffed  by 
the  Boy,  which  is  ioioo,  or  upwards  of  five  Miles. 

b  Queft. 
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The  Seconds 
a  Body 

falls . 

Multi- 

flyers. 

Feet  an  heavy 
Body  fails  in 
each  Second. 

1 

1 

16 

2 

3 

48 

3 

5 

80 

4 

7 

1 12 

5 

9 

*44 

6 

i  1 

176 

7 

13 

208 

8 

15 

240 

9 

17 

272 

10 

19 

304 

11 

21 

33<5 
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Quefl.  3 .  How  many  Feet  does 
an  heavy  Body  fail  in  1 1  Se¬ 
conds  of  Time,  fuppoflng  it  to 
fall  1 6  Foot  the  firft  Second,  3 
times  that  the  next  Second,  $ 
times  that  the  3  d  Second,  & c. 
as  in  the  Example,  (or  by  con¬ 
tinually  adding  32  to  the  firft 
Term)  the  nth  Term  is  33d 
Feet,  which  the  Body  falls  in 
the  nth  Second,  (fo  prodigious 
is  the  Increafe  of  the  Velocity;) 
and  if  f  the  laft  and  firft  toger 
ther  be  multiplied  by  the  n, 
the  Sum  of  all  the  Feet  that  it 
falls  is  ip 36. 

Thus  if  you  would  take  the  Depth  of  a  Well,  or  the  like,  fup- 
pofe  by  a  Watch  that  vibrates  Quarter  Seconds,  I  find  a  Stone  44 
Quarters  or  1 1  Seconds  in  falling  as  above,  the  Depth  of  fuch  a 
Well,  &c.  is  found  1936  Feet. 

And  in  this  Progreffion  ftis  plain  that  any  of  the  Terms  are  found 
without  the  intermediate,  by  multiplying  16  by  double  the  number 
of  Seconds  lefsi.  Thus  I  find  that  it  falls  in  the  8th  Second,  240 
Feet,  by  multiplying  id  by  15. 

3.  To  find  a  mean  Arithmetical  Proportional  between  any  two  Num¬ 
bers.  Take  half  the  Sum  of  the  2  Numbers  or  Extremes  for  Anfwer, 
as  in  the  Examples  above  ,  or  add  half  the  Difference  to  the  lejfer. 

A  Mean  between  9  and  1 1  in  the  firft  Line  is  10. 

20  and  24  in  the  2d  Series  is  22. 

27  and  33  in  the  3d . 30,  &c. 

4.  ’The  ammon  Difference  and  Number  of ‘Terms  given  to  find  the  laft 
Tti  m.  Thus  in  the  2d  Series  the  Number  of  Term?  (12)  being 
multiplied  by  the  common  Difference  2,  gives  24,  the  laft  Term, 
&o.  or  in  any  Series  multiply  the  Number  of  Terms  lefs  1  by  the 
common  Difference,  and  add  the  firft  Term. 

5.  Any  2  Numbers  flanding  together  given  to  find  a  third ,  dec.  Take 
their  Difference,  and  add  to  the  greater,  gives  the  3 dy.&c.  Or 
fubftra&ed  from  the  lefi'er,  gives  the  lelfer  Terms,  as .  in  the  third 
Series  21  and  24  are  given  to  find  the  3d  Term  ;  the  Difference  is 
3,  which  added  to.  24  gives  27,  the  next  Term  higher ;  or  fub- 
(traded  from  2 1  gives  1 8,  the  next  Term  lower. 

L  2  6.  If 
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6.  Jf  any  four  Numbers  are  in  Arithmetical  Proportion,  whether  con¬ 
tinued  or  interrupted,  the  Sum  of  the  two  middle  Numbers  are  equal 
to  the  Sum  of  the  two  Extremes.  Thus 

Iu  the  firft  Line  7,  8,  9,  10  ;  7  and  10. are  equal  to  8  and  9. 

Alfo  in  7,  8,  14,  15  ;  7  and  15  are  equal  to  14  ana  8. 

And  in  the  3d  Line  12,  it,  18,.  21  ;  12  and  21  are  equal  to  1* 
and  18. 

7-  If  three  Numbers  are  in  Arithmetical  Proportion  continued ,  the 
Double  of  the  Mean  is  equal  to  the  Sum  of  the  two  Extremes,  as 
12,  15,  1 8  ;  2  times  15  is  equal  to  18  and  12. 

8..  Ij  three  Numbers  are  given,  afourth  may  be  fund,  by  adding  to¬ 
gether  the  2d  and  3  d,  and  from  that  Sum  fubftrading.  thefirit,  as 
in  14,  15,  1 6,  the  Sum  of  15  and  - 16  is  31,  from  which  take  14, 
and  the  Remainer  is  17,  the  4th  ia  Arithmetical  Proportion;  and 
this  alfo  holds,  tho  the  Progreffion  be  interrupted,  as  14,  15;,  25, 2 6. 

9.  "The  ‘Total  of  the  Progreffion,  and  the  fir  ft  and  laft  Terms  given,  to 
find  the  Number  of  Places  ;  divide  the  Total  by  half  the  Sum  of  the 
firft  and  laft  Terms,  and  the  Quotient  is  the  Number  of  Terms  or 
Places. 

1  o.  The  laft  Number  and  common  Difference  given,  to  find  the  Number 
(f  Terms ;  divide  the  laft  Number  by  the  Excefs  or  common  Diffe¬ 
rence. 

1 1.  The  Sum  of  the  Progreffion,  and  the.  fir  ft  and  laft  Terms  given ,  to 
find  the  common  Difference.  Divide  the  Total  of  the  Progreffion  by 
half  the  Sum  of- the  firft  and  laft  Terms,  and  the  Quotient  is  the 
Number  of  Terms.  Then  from  the  laft  Term  take  the  firft,  and 
the  Remainer  divide  by  the  Number  of  Terms  lefs  1,  and.  the  Quo¬ 
tient  is  the  Excefs  or  Difference  fought,  as  will  appear  by  any  of  the 
three  Series^s  above. 

The  Reaf on.  of  the  Rule  for  fumming  up  an  Arithmetical  Progreffion. 
According  to  the  3d  Propofttion  laft  above,  half  the  Sum  of  the  two 
Extremes  is  an  Arithmetical  Mean  ;  and  a  Mean  between  the  firft 
and  laft.  T erms  of  a  Progreffion,  according  to  the  fame'  Rule,  is 
found  by  the  firft  Propofttion  :  and  ftnce  that  is  a  Mean  between 
the  extreme  Terms,  therefore  that  being  multiplied  by  the  Num¬ 
ber*  of  Terms,  muft  neceffarily  give  the  Total  of  them  all. 

Or  more  plainly :  Take  any  odd  Number  of  Terms  in  the  three 
Series's  above,  and  you'll  find  that  Term  handing  ia  the  middle  to 
be  the  Mean,  according  to  the  faid  3d  Prop.  Thus  in  the  feven 
firft  Terms  in  the  fecond  Series,  the  Mean  (or  middle  Number)  is 
8,  there  being  three  on  each  fide  >  fo  that  one  with  another,  ,  each 

Term 
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Term  is  8,  as  you’ll  find  it :  for  6  (the  next  towards  the  left  hand) 

2  lefs  than  8,  but. then  10  (the  next  towards  the  right  hand)  is 
2  more  than  8  ;  and  4  (the  2d  towards  the  left  hand  from  the  8} 
is  4  lefs  than  8,  but  then  12  (the  2d  toward  the  right  hand  from  8) 
is  4  more  than  8  :  fo  laftly,  2  (the  3d  toward  the  left  hand  from 
the  8)  is  6  lefs  than  8  ,*  but  then  14  (the  3d  toward  the  right  hand) 
is  6  more  than  8.  So  that  nothing  is  more  plain,  than  that  each 
Term  (one  with  another)  being  8,  that  multiplied  by  the  Number 
of  Terms  mud  give  the  Sum  of  all  the  Terms  (or  Eights  :)  fo  the 
Sum  of  7  of  the  Numbers  of  the  2d  Series  aforefaid  is  5 6  (or  7  times  * 
8.)  And  fo  of  any  other  Series,  grounded  on  the  fir  ft  Prop,  above. 

Geometrical  Progrejfion: 

This  is  when  a  Series  of. Numbers  are  increafed  by  a  continual* 
Multiplication  of  the  firft  Term,  and  the  Prcaubls  arifing,  by  dome 
certain  Number,  called  the  Ratio  or  common  Fabtor  :  as 

1,2,  4,  8,  16,32,  64,.  128*  25 6,  )  1 2 ,  1024.. 

3,  9,  27,  81,  243*  2187,  6561,  1^683,  &c- 

4,  16,  64,  256,  1024,  4096,  16384,  65536,  & c. 

Prop.  i.  To  fum  up  any  Series  of  Numbers,  whofe  Relation  is 
in  a  Geometrical  Progreflion. 

The  firfi  Way  to  find  the  Total  of  a  Geometrical  Pr(gre[ficn.- 

Ruled]  Multiply  the  laft  Number  by  the  common  Multiplyer. 

2 dly.  From  that  Product  dedubt  the  firft  Number. 

3^/7,  Divide  the  Remainer  by  the  faid  Multiplyer  lefs  one  ;  and 
the  Quotient  is  the  Sum  fought. 

The  Example  fhall  be  in  the  finding  the  Aggregate  of  the  middle 
Series  above,  the  laft  Number  whereof  is  19683  ;  which  multiplied 
by  the  common  Multiplyer  is  59049,  from  which  take  the  firft  Term 
of  the  Progreflion  (3)  refts  59046,  which  divide  by  the  faid  Multi¬ 
plyer  lefs  (1)  viz,,  by  2,.  and  the  Quotient  is  29523  =±  the  Sum 
required. 

The  fecond  and  much  briefer  Way  to  find  the  Total  of  a  Geometrical  Pro - 

grejficn ,  without  many  of  the  intermediate  Terms ,  or  the  lafi  Term 

being  given. 

Confider  that  in  the  Series  of  the  laft  Example  or  middle  Series 
there  are  9  Terms  $  therefore  if  you  multiply  the  5  th  (or  243)  by  it- 

felf, 

j  •* 


felf,  it  will  at  once  produce  the  59049  as  before,  (which  would  be 
the  10th  Term,  it  the  Prcgreflion  had  run  fo  far)  whence  the 

Sum  is  found  as  above.  For, 

Note  1.  T  hat  when  the  Number  of  Terms  are  odd,  and  the  firft 
is  above  a  Unit,  the  Square  of  the  middle  Term  gives  that  next 
above  the  lait  Term,  as  in  the  laft  Example. 

Note  2.  If  the  Number  of  Terms  be  odd,  and  the  firft  Term  be 
but  a  Unit,  then  the  Square  of  the  middle  Term  gives  the  laft 
Term  of  the  ProgrefSon,  as  in  the  firft  Series  the  Square  of  32  is 
the  laft  Term  —  1024. 

Note  3.  If  the  Terms  be  an  even  Number,  and  the  firft  Term  be 
O  ne  or  Unity  ;  then  the  Square  of  the  Sum  in  the  place  of  half  the 
Number  of  Terms  gives  the  laft  Term  fave  one  :  as  in  the  10  firft 
Terms  of  the  firft  Series,  the  Square  of  the  fifth  Term  ( 16 )  gives 
25  6  =z  the  laft  of  the  10  Terms  but  one. 

Note  4.  If  the  Number  of  Terms  be  even,  and  the  firft  Term  be 
more  than  a  Unit,  then  the  Square  of  the  Sum  in  the  place  of  half 
the  Number  cf  Terms,  gives  the  laft  Term  of  the  Progreflion,  as 
in  the  third  Series  the  Square  of  256  is  the  laft  Term  65536. 

Thefe  Rules  are  more  particular  and  ufeful  in  the  fumming  up 
all  kinds  of  Geometrical  Prcgreftions  than  I  have  any  where  ob- 
ferved  to  be  exhibited,  and  therefore  worth  noting,  for  they  always 
hold,  as  in  the  two  Series’s  above  and  where  the  Nature  of  the 
Progreflion  is  as  in  the  firft  Rank  or  Line  j  as  is  thus  farther  demon- 
ft  rated  : 

h  2.)  4)  h  7j 

I,  2,  4,  8,  1(5,  3  2,  <54,  128,  2 56,  512,  1024 

The  upper  Series  being,  Arithmetical,  the  Addition  of  any  two, 
or  Double  of  any  one,  fhews  refpeffively  what  is  produced  by  mul¬ 
tiplying  or  fquaring  thefe  under  them  in  the  lower  Line.  Thus  4 
doubled  gives  8  in  the  upper  Line,  under  which  ftands  2 56,  or  the 
Square  of  the  Number  under  the  4,  & c.  So  any  2  added  in  the 
upper  Line,  as  3  and  <5,  give  9  :  which  ftands  over  the  Produff  of 
the  2  Numbers  <54  and  8,  which  is  512. 

' The  Reafon  of  the  Rule  for  fumming  up  a  Geometric al  Progreffion. 

It  will  be  the  more  eafily  underftood  by  a  Series  of  a  few  Terms. 
Thus  if  I  would  know  the  Sum  of  4  and  8,  it  is  4  (or  the  ftrft 
Term)  lefs  than  the  laft  Term  8  multiplied  by  the  common  Fa&or 

(2) 


Seft.  2.  Progrejfion. 

(2)  which  plainly  fhews  why  you  dedud  the  firfl  Term  (here  4.) 
So  alfo  in  2,  4,  8,  the  Double  of  8  is  2  (or  the  firfl:  Term)  more 
than  the  Sum  14,  and  therefore  from  the  16  mull:  be  deduded  the 
firfl:  Term  (2.)  Laftly,  in  1,  2 ,  4,  8,  twice  8  (the  laft  Term)  is 
16,  which  is  the  firfl  Term  (1)  more  than  the  Sum  (15).  And 
this  is  fufficient  to  fhew  the  Reafon  why  we  multiply  the  laft  T erm 
by  the  common  Fador,  and  why  from  the  Produd  the  firfl  Term  is 
deduded. 

Now,  as  when  the  Ratio  or  common  Fador  is  (2)  the  Sum  of 
the  Frogreflion  is  ~  the  laft  Number  after  the  firfl  is  deduded  from 
the  Produd  ;  fo  when  the  common  Fador  is  3,  the  Anfwer  is  ~ ;  if 
the  common  Fador  be  4,  the  Anfwer  is  £  of  the  laft  Number  (or 
Term)  having  before  Divifion  the  firfl  Term  deduded  from  the 
Produd.  Thus  in  3  and  9,  the  Sum  is  4  three's,  or  12,  which  is 
thrice  the  laft  Term  (9)  lefs  the  firfl  Term  (3)  divided  by  2.  So 
alfo  in  4  and  16,  the  Sum  is  4  times  1  <5,  lefs  the  firfl  Term  (4)  di¬ 
viding  the  Remainer  by  3  ;  as  might  eafily  (from  fo'few  Terms)  at 
firfl  be  difcover’d.  But  fee  more  at  the  end  of  this  Sedion. 

Qtiefl.  1.  A  King  of  much  Virtue  and  Valour,  admirably  efteem'd 
by  his  Subjeds,  returning  from  the  Wars  with  Vidory  and  Peace, 
very  much  Emulation  appeared  who  fhould  exceed  in  Demonftrations 
of  Joy.  Among  the  reft,  the  Governour  of  the  Fortrels  intending 
to  fignalize  himfelf,  orders  his  Sub-Officers  to  make  fo  many  D.’f- 
charges  of  Cannon ;  m.  3  for  the  firfl  Year  of  the  King's  Age, 
(which  was  25  Years)  9  for  the  fecond  Year,  27  for  the  third  Year, 
&c.  (not  confidering  the  Impoffibility  of  the  Performance)  the 
Queftion  is,  how  many  Difcharges  were  to  be  made,  and  how 
much  Powder  confumed,  fuppofing  the  Guns  to  be  each  a  Culverin,. 
whole  Requifite  of  Powder  is  lb  10  ? 


The 
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The  13th  Term  i  5943  23  , 

Ditto  . .  .  1594323  XMult‘ 


4782969 
3 188646 
-4782965, 
6377292 
14348907 
7971615 
1594323 


This  is  the  25th 

Term  (or  the  next  C  ns  n  n 

above  the  laft)  p  r^’234I 065  8283  29 

Kote  1.  foregoing,  j 

rI  he  firit  Dedud . .3 


Years. 

Difchar, 

1  a— 

3 

2d - 

—  9 

3 a 

—  27 

4tn  — 

—  81 

5  th  — 

243 

6th  — 

— 729  7 

729  3 

6561 

1458 

5103 


1 2  th  Term  7 
by  N ote 4.3  1 44 1 

3 


Refts~  2541865828326  — - 

i3thTerm  . . .  1594323 

Half  of  which  is  —  12709329141(53,  - 

the  Sum  of  the  Progreflion,  or  the 
Number  of  Difcharges  ordered. 

Which,  at  10  Pound  of  Powder  at  each  Difcharge,  gives 
127093  29 141 630  lb.  at  xoo  each  Barrel,  is  1 27093  291416-A- 
Barrels ;  which  would  lade  14184965  Ships,  at  400  Ton  each  Ship. 

j Queft.  2.  On  the  fame  Occafton 
all  tne  Bells  in  the  King’s  Metro¬ 
polis  were  directed  to  ring  as  many 
Changes  as  they  were  capable  of. 

Now  there  being  10  Churches,  1 
of  which  had  2  Bells,  another  3, 

&c.  the  laft  10  Bells;  how  many 
Changes  could  be  rung  on  ail  the 
Bells  at  each  Church,  and  what 
the  Sum  Total  of  all  that  Pro- 
greTion  ? 

The  Number  of  Bells  multi¬ 
plied  (any  way)  one  in  another, 
gives  the  laft  Term,  or  Changes 
that  can  be  rung  thereon.  Then  for  the  Sum,  multiply  the  laft 
Term  by  the  correfpondent  Number  of  Bells,  and  divide  the  Pro- 

dud 


Churches .  Bells. 


Changes  to 
he  rang 
at  each, 

St  .Peter’s  ...  . . 2 

St.  Andrew's  . . .  3 . <5 

St.  James's - 4 . 24 

St.John  s . 5 . 120 

St. Bartholomew.  6 . 720 

St.  Thomas's  ...  7  .....  .  5040 

St.  Matthew's . .  8 . 40320 

St. Simon's  ....  9  ...  .  362880 
St.  Jude's  ....  10  ... .  3628800 
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dud  by  the  Number  of  Terms,  and  the  Quote  iS  '  the  Anfaer  for  four 
Bells :  For  3  Bells  add  2  to  the  Rule,  for  6  add  8,  for  7  add  32* 
for  8  Bells  add  152,  for  9  add  872,  and  for  10  add  3912,  gives  the 
Sum  of  the  Progreflions,  here  403  7912. 

Note ,  The  2  is  the  firft  Term,  the  8  the  Sum  of  the  2  firft,  the 
32  =  the  3  firft,  the  152  =  the  4  firft,  the  872  =  the  3  firft,  and 
the  3p  1 2  =  the  Sum  of  the  6  firft  Terms. 

Queft.  3.  Any  Line  or  Number  given,  to  divide  the  fame  into 
extreme  and  mean  Proportionals.  To  the  Square  of  the  whole 
Line  or  Number  given,  add  ^  of  that  Square  ;  extrad  the  Square 
Root  of  the  Sum,  from  which  Root  dedud  half  the  Line  or  Num¬ 
ber  given,  and  the  Remainer  is  the  greater  part.  And  for  a  Proof, 
the  Redangle  or  Produd  of  the  whole  Line  by  the  lefter  part,  is 
equal  to  the  Square  of  the  greater  part,  by  Euclid  1 1.  2. 

4 thly,  If  three  Numbers  be  given  in  Geometrical  Proportion  con¬ 
tinued,  the  Produd  of  the  two  Extremes  is  equal  to  the  Square  of 
the  Mean,  as  3,  20,  80,  equal  to  400. 

5  thly,  If  two  Numbers  be  given,  it  follows  from  the  laft,  that  a 
mean  Proportional  may  be  found  by  multiplying  them  together,  and 
extrading  the  Square  Root  of  the  Produd.  Thus  in  thp  laft  Ex¬ 
ample  3  times  80  is  400  ;  the  Square  Root  of  which  is  20  zrr  the 
Mean  fought. 

6thly ,  If  you  would  find  twro  Geometrical  mean  Proportionals 
between  two  Numbers  given,  as  fuppofe  between  5  and  320,  you 
muft  divide  the  greater  by  the  lefs  ;  then  extrad  the  Cube  Root  of 
the  Quotient;  laftly,  by  that  Root  multiply  the  firft  Term,  gives 
the  firft  Mean,  which  multiply  by  the  laid  Root  gives  the  fecond, 
fo  is  3,20,  80,  320,  the  Numbers  in  order,  20  and  80  being  the 
Means  required. 

7 thly,  Or  three  mean  Proportionals  may  be  found  thus  ;  Suppofe 
between  3  and  1280.  Divide  the  greater  Extreme  by  the  lefter, 
extrad  the  Biquadrate  Root  of  the  Quotient,  and  by  that  Root 
multiply  the,  lefter  Extreme  continually  3  times  ;  fo  will  the  Anlwer 
be  found  3.  20.  80.  320.  1280. 

8 thly.  If  four  Numbers  be  given  in  Geometrical  Proportion,  the 
Produd  of  the  two  Extremes  is  equal  to  that  ol  the  two  Means  : 
fo  in  the  laft  Example  5  times  320  is  equal  to  20  times  80,  viz,. 
idoo. 

9tbly ,  If  two  Numbers  be  given,  a  third  in  Geometrical  Propor¬ 
tion  may  be  found  by  dividing  the  greater  by  the  lefter,  and  multi¬ 
plying  fuch  greater  by  the  Quotient.  As  per  the  3  th,  80  is  found 
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in  proportion  as  5.  to  20;  for  as  5  to  20,  fo  is  20  to  80,  as  may  be 
proved  by  the  3d. or  5th  Cafes  above. 

lothly,  Three  Numbers  given  in  Geometrical  Proportion,  a 
fourth  may  be  found  by  multiplying  the  fecond  and  third  together, 
and  dividing  the  Produd  by  the  firft  :  as  in  the  5th  20  times  8-0  is 
1600,  which  divided  by  5,  gives  the  4th  Proportional  3  20,  This 
laft  is  the  Foundation  of  the  Rule  ot  Three  Dired,  which  is  the 
next  thing  to  be  taught  after  I  have  fhewed 

'The  Procefs  for  finding  out  the  Canon  whereby  to  difcover  the  Sum  of 

a  Geometrical  Pvogreffion . 


But  firft  note  that 

{fhews  a  Geometrical  Propor¬ 
tion. 

—  lignifies  left. 

=  fignifies  equal  to. 
x  fignifies  multiplied  in . 


And  in  the  Literal  Work, 
f  the  firft  Numb,  of  the  Progreffion. 
r  the  Ratio  or  common  FaElor . 

{the  Sum  of  the  Progreffion , 
which  is  unknown. 

1  the  laft  "Term  of  the  Progreffion. 


The  Sum  of  the  Progreffion  to  be  found  is  this  Example, 

32* 


Literally  performed. 

f.  fr  : :  u — 1.  u — f 

f  u — f  f— r  f  u — r  f  1. 

u — f—  ru — rl 

r  u — u— r  1 — f 

rl — f 
u=  - - 


Numerally  performed. 

that  is  1.  2X 1  : :  u — 32.  u — 1 
that  is  u — ixi~2Xixu — 32x2X1 
that  is  u — i— 2XU — 2x32 
that  is  2  u — u.r=2  x  3  2  —  1 

—  =  the  Anfw. 

2 — i 


,  .  2X32 

that  is  u  =  — — 


So  that  ft  is  plain  the  Anfwer  is  (2)  the  Ratio  multiplyed  in  (32) 
the  laft  Term,  made  lefs  by  (1)  the  firft  Term,  and  that  Remainer 
divided  by  (2)  the  Ratio,  lefs  1,  the  Quotient  is  (53)  the  Sum  of 
the  Progreffion  (or  u)  :  And  this  Canon  (or  Rule)  holds  in  all 
Geometrical  Progreffions  continued.  Which  the  Reader  will  more 
eafily  apprehend,  when  he  comes  to  the  Algebraic  Part,  and  till 
then  he  may  pafs  this,  if  he  finds  it  difficult  to  underhand  ;  but  I 
could  not  well  omit  it  in  this  place,  to  which  it  moft  properly  be¬ 
longs.  Sect. 
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^  * 

Sect,  III.  Rules  of  Profovtioit* 

IN  this  Section  I  fhall  fhew  the  Operation,  1.  Of  the  fingle  Rule 
of  Dired  Proportion.  2.  The  fingle  Rule  of  Reverfe  Propor¬ 
tion.  3.  The  double  Rule  of  Di reel  Proportion.  4.  The  double 
Rule  of  Reverfe  Proportion.  5.  The  Rule  of  Proportion  by  5; 
Numbers  Dired:.  6 .  The  double  Rule  by  5  Numbers  Reverfe. 
7.  A  third  Variety  thereof.  8.  Duplicate  Proportion  Dired.  9.  Du¬ 
plicate  Proportion  Reverfe.  10.  Triplicate  Proportion,  xi.  Har- 
monical  Proportion.  And,  12.  Sefquiplicate  Proportion. 


I.  The  Single  Rule  cf  DireEl  Proportion. 

This  Rule  has  its  Foundation  from  the  8th  and  10th  Propofitions 
lafi:  foregoing,  and  is  demonftrated  by  Euclid  in  the  16.  6. 

The  main  difficulty  is  to  ftate  the  3  Numbers  given  right ;  for 
there  are  always  3  given  to  find  a  4th,  and  hence  fome  call  this  the 
Rule  of  3  ;  others,  becaufe  of  its  great  Ufe,  have  termed  it  the 
Golden  Rule :  and  'tis  called  the  Rule  of  Proportion,  becaufe  the 
Number  fought  bears  fuch  Proportion  to  the  3d,  as  the  2d  does  to 
the  firfi  of  the  Numbers  given. 

For  the  right  difpofing  or  placing  the  3  Numbers  given . 

RuleT]  There  being  always  2  of  one  Denomination,  and  1  of  ano¬ 
ther,  put  the  lafi:  mention'd  down  firfi: :  2dly,  Put  that  towards  the 
left  hand  thereof  which  has  dependance  on  it :  and,  sdly.  Put  the 
other  next  the  right  hand.  Thus  it  the  Intereft  of  /.750  were 
fought  for  a  Year  at  the  Rate  of  5  per 
Cent,  it  appears  by  the  State  in  the 
Margin,  that  only  1  of  the  3  given 
Numbers  is  Intereft,  therefore  I 
place  that  in  the  middle.  And  be¬ 
caufe  100  has  dependance  on  it  (as 
being  its  Principal)  therefore  I  put 
100  reward's  the  left  hand,  and  the 
3d  toward  the  right  hand  (in  courfe.) 

Then 


/.  Prin  c. 
100. 

I 


/.  Inter. 
5  • 


3  7-rW  Anfwer. 


I  Princ. 
i  75° 

5 

375  o 


To  find  the  4th  Proportional ,  or  Anfwer  to  the  Quefiion. 

Rule. ]  Multiply  the  2 d  and  3d  (orthofe  towards  the  right  hand)  toge¬ 
ther ,  and  divide  the  ProduEl  by  the  firfi  ( or  that  next  the  left  hand)  and 
the  Quotient  is  the  Anfwer ,  or  the  4 th  Proportional  fought  for.  So  in  the 
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Example  above,  the  4th Proportional  is  37A  for  100.  5  ::  750.  37 
that  is,  as  100  is  in  proportion  to  5,  fo  is  750  to  377.  So  that  you 
may  prove  this  Rule  by  comparing  the  Product  of  the  id  and  4th 
with  the  Product  of  the  2d  and  3d,  as  by  the  fixth  laid  mention'd 
Prop,  in  Geometrical  Progreflion. 

Cafe  2.]  When  the  fird  Number  is  a  Unit  only,  the  Work  is 
done  by  Multi  plication  alone. 

Thus  ir  1  Piece  ol  Broad-Cloth  cod  Pc.  /.  Pc.  /. 

17 1 •  what  will  71  ccft  ?  Here  the  4th  1  17  1,771.  1207 

Number  is  found  1207/.  which  is  the  17 

4th  Proportional  fought.  ” 

ll 

1207 

2  dly,  Ifl  give  3/.  pJ.  for  an  Ell  of  Holland,  what  will  1371  f 
cod  at  that  rate  ? 

By  the  Rule  above  the  Quedion  is  dated  Eli  s.  d.  Ells 

as  in  the  Margin,  and  you  may  multiply  1.  3*.p::  137 ir 

13 7 ii  by  3  s.  T9T,  as  in  the  4th  Example  of 
Multiplication  of  Fradions,  and  the  Anfwer  96)493  695  (5 142  r. 


135 


4  °P 


255 


63  j.Rem. 
1 2  Mult. 


96)  7)6(7  i. 

84  d.  Rem. 
4  Mult. 


48 

Number,  or  both,  are  of  diverfe  Denominations,  you  mud  reduce 
both  fuch  id  and  3d  into  the  lead  Name  mentioned  in  either,  and 

then 


is  4  9  3  *14  Shillings  ;  which,  by  the  5th  Cafe  of 
Redu&ion  of  Vulgar  Fractions,  is/.  257:2:7:37, 
as  per  Margin.  But  thefe  Quedions  are 
fooner  folved  by  Practice,  as  per  the  next 
Section. 

Cafe  3.]  When  the  3d  Number  is  only 
a  Unit,  the  Quedion  is  anfwered  by 
Dividon.  Thus  if  I  give  /.  257:2:7.37 
for  13714  Ells  of  Holland,  what  is  that 
per  Ell  ? 

The  Quedion  is  Ells  Shill.  Ell 
thus  dated  :  and  be-  1 8  9  74  493  T4 : :  1 
ing  divided  (as  per 

the  fird  Example  of  Divifion  of  Vulgar 
Fractions)  the  2d  by  the  id,  the  Quotient 
is  444|4t4 s.  which  by  the  faid  5  th  Cafe  of 
Redudion  of  Vulgar  Fradions  is  31.  9  d. 
and  proves  the  Truth  of  the  lad  Quedion. 

Note ,  That  where  the  fird,  or  third 


Sed.  3.  J Rules  of  Proportion.  85 

then  multiply  by  the  fecond  Number  in  the  loweft  Denomination 
that  is  in  it  when  given.  And  then  having  divided  by  the  firft, 

Note ,  2 dly,  That  your  firft  Quotient  will  always  be  of  the  fame 
Denomination  with  the  loweft  mentioned  and  given  in  your  fecond 
Number.  To  illuftrate  thefe  three  Cafes, 

Prin. 

/.  s.  /.  Int.  /.  Prin. 

100  :  10.  7  :  :  30 

20  20 


Cafe 4.)  If  I  give  /.  7  for  the 
Intereft  ot  /.  100  :  10  :  —  :  what 
muft  I  give  for  the  Intereft  of 
/.  30  for  the  fame  time  ?  See  the 
Work  in  the  Margin,  where  tho 
the  1  ft  and  3d  be  reduced  to 
Shillings  (that  being  the  leaft 
Term  in  the  ift  Number)  yet 
the  Anfwer  retains  the  fame  De¬ 
nomination  with  the  2d  Number, 
and  is  /. 2 ;  or  by  the  5th 
Cafe  of  Redu&ion  of  Vulgar 
Fractions  /.  2:1:97  prope. 

Cafel .]  If  I  give  7/.  for  30 
Ounces  of  Silver,  what  will  7 
Ounces  and  10  Penny-weight 
coft  at  that  rate  ? 

Here  it’s  plain  that  becaufe 
the  7  §.  iodw.  are  reduced  into 
Penny-weight,  the  3  o  §  muft  be 
fo  too  :  Alfo  that  the  Quote  is 
of  the  fame  Denomination  with 
the  2d  Number,  viz,.  L  1  ;  or, 

being  reduced  as  aforefaid,  l.i :  15. 


2010  Shih  6 00  Shil. 

7 


2010)  4200  (2  /.  In- 
1 —  l —  ter. 


iS 

3 .  /.  %  dw. 

3°.  7  : :  7  :  10 

20  20 

600  dw.  150  Penny-weight* 

7 


600) 1050(1 L 

I  T 


450 

20 


600)  9000  (15 
!_**(_ 


30 


o 

Cafe  6.]  If  25  Ounces  of  Ambergreafe  coft  /.  52  ;  6 :  8,  what  w'il^ 
2  Ounces  coft  ? 


8<5 


See  ‘the  Opera¬ 
tion,  where  the  2d 
Number  in  its  leaft 
Denomination  being 
1 2  5  60  Pence ;  there¬ 
fore  the  Quote  1004 
is  Pence. 
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5  /.  s.  d. 

25.  *2:6:8. 

20 


1046  s. 

12 


12560  Pence  ?  . 

2  Ounces JMu  t' 

25)  25120  (100444  Pence. 


•  #  •  • 


120  or  \  3  :  8|  the  Anfwer. 


20 


II.  The  Single  Rule  of  Prof  onion  Reverfe. 

This  teaches,  upon  a  due  ftating  of  the  3  Numbers,  to  find  a 
4th ;  which  fhall  bear  fuch  a  Ratio  to  the  2d,  as  the  ift  does  to  the 
3d  Number. 

Queft.  x.  How  much  Matting  of  2  Foot  broad  will  line  a 
Gallery  which  is  7  Foot  broad  and  40  Foot  long  ? 

To  ftate  a  Quefticn  in 

this  Rule,  broad,  long,  broad.  long. 

1.  Put  down  the  Num-  7.  40.  2.  140 

ber  which  has  the  fame  7 

Denomination  as  that  re¬ 
quired. 

2.  Towards  the  left  hand 
put  down  that  Number 
which  is  joined  in  the  Senfe 
of  the  Queftion  to  the  laft. 

3.  Put  down  the  other  which  has  the  lame  Denomination  as  that 
towards  the  left  hand. 

Then  to  find  the  Anfwer  by  this. 

Rule.']  Multiply  the  2  next  the  left  hand  one  in  the  other,  and  di¬ 
vide  the  Product  by  the  3d,  or  that  next  the  right  hand,  and  the 
Quotient  is  the  Anfwer. 

Hence  the  Reafon  is  evident  why  this  Rule  is  faid  to  be  Reverfe  : 
becaufe  the  lelfer  the  3d  Number  is,  the  greater  is  the  4th  5  but  in 

Direct 


2)  280  (140  =  the  Anfwer. 
And  as  140.  40  : :  7.  2 
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Dired  Proportion  the  greater  the  3d  is,  the  greater  is  the  4th 
Number. 

So  that  by  this  Rule  it^s  eafy  to  know  when  aQuedion  is  to  be 
folved  as- Dired,  and  when  ,tis  Reverfe  :  For  when  the  3d  Number 
is  lefs  than  the  fird,  and  yet  requires  more  than  it  does,  or  being 
more,  requires  lefs  than  the  fird  requires;  in  thefe  Cafes  your  Pro¬ 
portion  is  Reverfe,  and  fo  you  are:to  work  by  the  lad  Rule. 

Examp-  2.]  How  much  Ground 
in  length,  being  12  Perches 
broad,  will  make  an  Acre  ? 

To  do  this,  confider  that  4 
Perches  in  breadth  requires  40 
in  length  to  make  an  Acre  ; 
therefore  date  and  work  as  per 
Margin. 

Rut  altho  Writers  have  pre¬ 
ferred  the  foregoing  Method 
for  dating  a  Queftion,  as  being 
very  natural,  and  thereby  have  made  it  neceffary  to  make  this  a 
different  kind  of  Operation  and  Proportion ;  yet  I  fhall  fhew 

How  to  reduce  Queflions  commonly  faid  to  be  in  Reverfe  Proportion 

into  DireEl . 

And  this  is  only  to  confider  (to  indance  i  n  the  lad  Example) 

That  as  (12)  the  Breadth  on  which  the  Anfwer  depends. 

Is  to  (4)  the  Breadth  belong¬ 
ing  to  the  Length  given  : :  Breadth.  Bread.  Length.  Len. 

So  is  (40)  theLength  given,  12.  4  ::  40.  137 

To  (137)  the  Length  required. 

Here  the  4  Numbers  are  in  Dired  Proportion,  becaufe  the  Pro- 
dud  of  the  2  Means  is  equal  to  that  of  the  2  Extremes  ;  which  by  the 
by  ferves  for  Proof  of  this  DirePl  Proportion.  But  in  the  Reverfe  the' 
Produd  of  the  rd  and  2d  is  equal  to  that  of  the  3d  and  4th  Nuim* 
bers ;  which  proves  the  Reverfe  Proportion. 

III.  'the  Double  Rule  of  Direft  Proportion. 

This  is  when  a  Quedion  requires  to  be  twice  dated,  and  has  two 
fuch  Operations,  as  under  the  fingle  Rule.  For  example. 

If  1  give  5/.  for  the  Intered  of  /.  100  for  one  Year,  what  Interelt 
will  /.  7c o  gain  at  that  rate  in  feven  Months  ? 


broad,  long,  broad. 


40. 

4 


12. 


12)  160  (137  Perches  long, 
— LL.  for  Anfwer. 

40 


4 


88 
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ifl  fay,  If  7.  100  require  7.  3,  what 
will  7.  700  require  in  the  fame  time  ? 
You  find  ,as  per  the  Margin  that  it  will 
gain  /.  3  5 . 


idly  fay,  If  12  Months  require  7.  35, 
what  will  7  Months  require  ?  Work 
and  you  find  the  Anfvver  7.  20-V,  or 
/.  20:8:4. 

And  by  the  fame  Rule  you  may  find 
the  l’ntereft  of  any  Sum  for  any  Num¬ 
ber  of  Days  ;  as  fuppofe  7.  700  for  119 
Days. 

For  a  Year,  by  the  firft  Operation, 
the  Intereft  is  l.  35  :  then  in  the  fecond 
Working  fay,  if  365  Days  requires  7.35, 


7. 

100. 


7. 

5 


Mon. 

12. 


/. 

31 

7 


7. 

: :  700 
1 

7.  3 500 

Mon. 

: :  7 

/. 


12)  245  (20rV 


s 


Days. 

363. 


7. 

35 


Days. 

119 


what  will  up  Days  require?  You'll  find  the  Anfwer  to  be 


/.  1 1  :  8  :  2  :  24 9  ° 


IV.  7 ie  Double  Rule  of  Rev  erf e  Proportion . 

This  is  alfo  performed  at  two  Operations,  the  firft  Dired,  the 
latter  Reverfe.  For  inftance. 

What  Principal  will  gain  7.  20-rV  in  7  Months,  at  the  Rate  of 
3  per  Cent  ? 

The  1  ft  Anfwer 

is,  that  7.  1  ft  fav  s.  100  : :  20-V.  2  4  T4  /. 

Principal  will  raife 
the  20  rr  in  a  Year. 

The  2d,  or  An¬ 
fwer  to  the  Que- 
ftion,  is.  That  7.  700  is  the  Principal  that  will  raife  the  Intereft 
l  zofr  in  7  Months  :  by  multiplying  the  2d  Number  by  12,  and  di¬ 
viding  by  7.  Note ,  This  proves  the  firft  Queftion  in  the  third 
Head  above. 


7.  Int. 

7.  Princ. 

7.  Int. 

Princ. 

1  ft  fay  3. 

100  :  : 

20-rV 

1  4  5  OjO 
~6 ~o 

Mon. 

7. 

Mon. 

7. 

2dly  fay  12. 

i4P«  .. 

~C  0  • 

7-  ~ 

700 

V.  lie  Rule  of  Proportion  by  5  Numbers  Diretl. 

This  Rule  hath  3  Numbers  given  to  find  a  6th.  It  is  the  fame 

with  the  double  Rule  of  Proportion  Dire<ft  ;  only  whereas  that  was 

done 
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done  by  twice  ftating  the  Queftion,  this  is  done  by  one  dating : 
the  Rule  for  which  is  to  place  the  5;  Numbers  as  foil  owe  th.  Where  it's 
obvious.  That  the  3d  muft  be  of  the  fame  Denomination  with  that 
fought ;  the  1  ft  and  2d  are  the  2  on  which  the  3d  depends  :  fo 
that  the  4th  muft  be 

l.  Prin.  'Time.  1.  Int. 

100.  12.  5. 

12 


/.  Prin.  Time. 
700.  7 

7  multiply. 


1200  =  the  Di- 

vifor. 


^°5  i*  multiply 


1200)  24500(20-7=  the  An- 
I—  *  I—  fwer. 


of  the  fame  Denomi¬ 
nation  with  the  1  ft, 
and  the  5  th  the  fame 
with  the  2d. 

Example .]  What  is 
the  Intereft  of  l.  700 
for  7  Months  at  the 
Rate  of  5  per  Cent,  per 
Ann  ?  By  the  Work 
in  the  Margin,  you  fee 

The  Rule  for  the  Operation  is>  Multiply  the  3  Numbers  next  the 
tight  in  each  other  for  a  Dividend,  and  the  2  next  the  left  hand  for 
a  Divifor,  and  the  Quotient  is  the  6th  Proportional  fought  ;  as  ap¬ 
pears  in  the  Method,  by  double  ftating  under  Head  III. 

And  to  prove  this ;  The  Produd  of  the  ift,  2d,  and  6th,  is  equal 
to  that  of  the  3d,  4th,  and  5th. 

Queft.  2.]  If  _ 

Men.  Honrs .  Feet.  Men .  Hours. 

1000.  24.  500.  9800.  10 

24  10  multiply. 


98000  >  ,  .  , 

5oo_rmulppIy- 


24000)  49000000  (2041  f  foot 
I—  Anfwer. 


1000 

Men  in  24  Hours  can 
dig  a  Trench  18  foot 
broad,  9  deep,  and  500 
long ;  what  length  of 
the  like  Trench  can 
9800  Men  dig  in  10 
HoUrs  ?  The  Anfwer 
a s  per  Margin,  is  2041  f 
Feet. 

Whence  it  appears. 

That  as  the  Product 
of  the  1  ft  and  2d  Num¬ 
bers  is  to  the  3d  :  fo 
is  the  Produd  of  the 
4th  and  5  th  to  the  6th  / 

Number.  Which  alfo  ferves  to  prove  the  Rule ; 

For  as  24000.  500  :  :  98000.  2041-f. 

And  24000  multiplied  in  2041-f  is  equal  to  98000  multiplied  by 
500.  viz,.  49000000,  as  per  Prop.  6.  of  Geom.  Progrelfion. 

N  VI. 


100 


40 


1 6 


9° 
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VI.  The  fecond  Variety  of  the  Rule  of  Proportion  by  5  Numbers. 

This  is  commonly  called  the  Rule  by  5  Numbers  Reverfe 
Example.-]  How  many  Men  can  dig  a  041  +  feet  in  10  Hours,  at 

thus *.^te  °*  1000  5°°  f°0E  in  24  Hours.  State  your  Queftion 

Men.  Hours.  Feet.  Feet.  Hours. 

IOOO:  24:  500.  2.O4 1  y  IO 


?• h  1  °oo  Men  in  24  Hours  dig  a  Trench  of  500  Feet  in  length, 
how  many  Men  can  dig  a  Trench  of  2041)  foot  long  in  10  Hours  ? 

for  »  n-f3T '  t1h'S’  ,the  lftj  2d’  and  4th  Numbers  together 

%  ^  Dividend,  which  divide  by  5000,  the  Product  of  the  ?d  and 

Jth  Numbers,  and  the  Quotient  is  9800  Men  for  Anfwer. 

VII.  A  Third  Variety  of  the  Rule  of  Proportion  by  5.  Numbers. 

This  (altho  omitted  by  Authors)  is  as  likely  to  be  ufed  as  the 

tfe  :be°ter(appeaUr>  le  ^  that  the  Va™  may 

Ii  1000  Men  in  24  Men.  Homs.  Feet.  Men.  Feet 

Mour^can  dig^oo  foot  1.000:  24:  500.  9800.  204U 

or  a  Trench,  (as  men-  ‘  ^  5 

tffndAmder  5th  Head  above;),  in  how  many  Hours  can 9800 
Men  dig  2041^  feet-  (of  the  like  Trench  ?) 

r  i ft,  2d, and  5th  together, produceth 49000000 

for  a  Dividend, :  Then  multiply  the  3d  and  4th  together  for  a  Di-' 

vifor,  which  is  4900000.  So  the  Quote  is  10  Hours,  as  in  the 
two  Cafes  above. 


In  the 


ft  Cafe  the  Feet  to  be  digged  was  fought 
and  found  s 


^204 1|  Feet. 

. .  the  Number  of  Men  to  dig  the  lar-7 

Trench  in  the  lefter  Time,  and  foundTp8oQ  Men* 


3d - ...  the  Time  in  which  the  largerNum-? 

ber  could  dig  the  larger  Trench,  and  found  J 


10,  Hours. 

pff', ?r00f0fthe2d  Variety  or  Kind  of  Proportion  by  5  Numbers .-  The- 
yth  and"'th  *  ^  2d>  and'4*.  is  equal. to  that  of  the  3d, 

And  for  Proof  of  the  3d  Variety The  Produft  under  the  2  d  4th 
and  dth,  * equal  to  that  o£  the  x ft,  2d,  and  5th.  3  *  4  5 

VIII, 
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VIII.  Of  Duplicate  Proportion  Direct. 

This  differs  from  the  fingle  Rule  of  Proportion  Dired,  in  this  : 
2  of  the  3  (the  ift  and  3d)  requiring  to  be  fquared,  when  that 
fought  (or  the  4th  Number)  is  not  a  Square,  and  1,  viz,,  the  mid¬ 
dle  or  2d  Number,  when  that  fought  is  a  fquare  Number,  (or  one 
whofe  Root  muft  be  extraded  to  give  the  fpecifick  Anfwer.) 

Or  elfe  it  is  when  the  Ratio  is  as  the  Square  of  one  thing  is  to 
that  of  another,  & c. 

Examples. 

The  Diameter  of  a  Circle  being  2,  the  Area  is  3 -rr™ : 

What  is  the  Area  or 

'The  Sqr .  of  The  The  Sqr.  of 
theDiam .  Area.  theDiam. 


therefore 


1  A  1  6* 

J  •  O  Q  q' 


•  • 
•  » 


^4. 


The 
Area. 
50t 


2  <?■  f  <sr 


fuperficial  Content  of  a 
Circle,  whofe  Diame¬ 
ter  is  8  ?  4»  3i 

The  Rule  for  fating 
the  Queftion  is  the  fame  as  for  the  fingle  Rule  Direct :  And  the  Dia¬ 
meters  being  fquared  as  you  fee  (4  being  the  Square  of  2,  and  <54 
of  8)  the  Rule  for  performing  the  Operation  is  the  lame  as  for  fingle 
Direct  Proportion ;  for  3~AVv  multiplied  by  <54,  and  that  Produd 
divided  by  4,  the  Quotient  is  for  Anfwer.  For 

Euclid  has  demonftrated,  that  Circles  are  in  proportion  as  the 
Squares  of  their  Diameters  ,*  and  accordingly,  by  this  Proportion 
above  we  find  the  Area  of  a  Circle  whofe  Diameter  is  8. 

Example  2.]  What  is  the  Diameter  of  a  Circle,  whofe  Area  is 
?  fuppofing  the  Diameter  of  a  Circle,  whofe  Area  is 
3-AVjt,  be  2,  (as  it  really  is.) ;  ‘ 


This  is  ftated  as  per 
Margin*  and  the  Ope-  The 
ration  done  as  be-  Area. 
fore.  For 


The  Sqr.  of  The 

the  Diam.  Area. 


1 4  1 


6 

oV 


4  - 


I  S  %  6 

•  9  »  »' 


The  Sqr.  of 
the  Diam. 
64. 


As  3-Xv/y  (the  Area  of  a  Circle) 

Is  to  4  (the  Square  of  that  Circle’s  Diameter :) 
So  is  $oT2-f~  (or  the  Area  of  any  other  Circle) 


To  (64)  the  Square  of  the  Diameter  of  that  Circle. 

Now  extra&  the  Square  Root  of  64,  and  you  have  the  Anfwer, 

viz,.  -8. 

this  and  the  laft  Example  prove  each  other. 


N  a 
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IX.  Duplicate  Proportion  Rev  erf e. 

E  <awple.~]'  Admit  the  Pendulum  of  our  common  Clocks  is  jp 
Inches,  (as  it  is  very  little  more)  we  know  that  fo$h  a  Clock  vi- 
brateth  Seconds,  (or  do  times  in  a  Minute.)  Now  what  is  the 
Length  of  a  Pendulum  that  vibrateth  Half-Seconds,  (or  120  times, 
in  a  Minute  ?  ) 

Queftions  under  this  Rule  are  moft  naturally  Rated;  as  in  Angle 
Reverfe  Proportion  above  j  and  being  fo  Rated,  ,muft  be  fo  wrought 
after  the  Vibrations  are  fqua- 

red.  By  this  State  it  appears  Vibrations .  Inches.  Vibrat .  Inches . 
that  the  Proportion  is  Re-  do.  v  39.  120. 

verfe  :  for  if  do  Vibrations 

require  a  Pendulum  39  Inches  long,  it's  plain  that  a  Clock,  whofe 
Vibrations  are  120  in  a  Minute,  mull  have  its  Pendulum  fhorter, 
(for  the  longer  the  Pendulum,  the  fewer  the  Vibrations  in  a  Minute  ; 
and  the  contrary  :)  therefore  more  requiring  lefs,  fhews  the  greater 
Extreme  (or  120)  mull  be  your  Divifor,  as  appears  by  what  is  faid 
under  the  firft  Example  of  Tingle  Reverfe  Proportion.  So  that  mul¬ 
tiplying  the  Square  of  do  ==  3doo  by  35),  and  dividing  the  Product 
by  the  Square  of  120  =  *4400,  the  Quotient  or  Anfwer  is  9} 
Inches. 

Example  2.]  A  Pendulum  of  3 9  Inches  vibrating  do  times  in  a 
Minute  ;  how  many  times  does  that  Pendulum  vibrate  in  a  Minute, 
whofe  Length  is  9%  ? 

Inches,  Inches • 

theVibrat.  the  Vibrat* 

39-  3600.  9^  14400 


Here,  by  multiplying 
the  two  firft  towards  the 
left  hand  together,  viz,. 

3  9  and  jdoo  =  ( the 
Square  of  do)  and  dividing  the  Produd  by  9  $.  (as  taught  in  Divi- 
iion  of  Vulgar  Fradions)  the  Quotient  is  14400,  the  Square  of  the 
Anfwer  :  therefore  ext  rad  the  Square  Root  of  14400,  and  you'll 
find  it  120  =  the  Number  of  Vibrations  in  a  Minute  of  a  Pendu¬ 
lum  whofe  Length  is  9  }  Inches. 

Example  3.}  Admit  a  Body  on  the  Surface  of  the  Earth  (or  4000 
Miles  diftant  from  the  Center  thereof)  weigh  20  Hundred  weight, 
what  will  that  Body  weigh,  if  it  were  12000  miles  above  the  Sur¬ 
face,  or  idooo  from  the  Center  of  it  ?  State  your  Queftion  thus  ; 

Miles.  Cm.  Miles . 

4000  20  idooo 


Mul- 


» 
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s . 


Multiply  the  Square  of  the  ill  by  the  2d,  and  divide  the  Pro- 
dud  by  the  Square  of  the  3d,  and  the  Quote  is  i=|  C.  Which 
fhews,  that  a  Ton  weight,  if  12000  miles  high,  will  weigh  but 
i~rC.  and  if  185)3  14  miles  high,  "twill  weigh  but  a  Pound-,  by  the 
fame  Rule.  So  likewifethe  Velocity  or  Swiftnefs  of  Defcent  is  alfo 
in  proportion  to  a  heavy  Body’si  cjiidance  from  the  Center  of  the 
Earth  in  a  duplicate  Ratio :  for  the  Celerity  of  the  Fall  on  the 
Earth  (or  4000  miles  from  the  Center)  being  16  foot  in  a  Second  ; 
if  the  fame  Body  be  idooo  miles  from  the  Center,  it  will  fall  but  1 
foot  in  a  Second,  as  you  may  eafily  prove  by  this  prefent  Rule,  as 
abovefaid.  -  ^  \  (  T 

I  have  given  an  Example  under  the  (ingle  Rule  of  Proportion  Re- 
verfe,  how  thefe  lad,  &r.  may  be  performed  as  in  Dired  Propor¬ 
tion,  by  faying  (in  the  2d  Example) 

Asp-f.  to  3P  :  :  fo3-doo.  to  14400,  whofe  Root  is  120. 

But  then  this  neither  agrees,  as  to  dating  the  Quedion,  with  the  ’ 
Rules  given  for  that  purpofe  under  the  (ingle  Rules  Dired  nor  Re- 
verfe,  and  confequently  thefe  Quedions  are  mod  properly  and  na-  - 
turally  to  be  performed  as  direded  above,  as  agreeing  with  the  ; 
Rules  given  for  dating  and  working  fuch  Quedions. 


X.  ‘Triplicate  Proportion,  • 

•-  •  *  s  .  *  it* j  j  v/..  ... »  m**-  •  /  •  t  • . 

As  in  Duplicate  Proportion  the  Ratio  is  as  the  Square  of  one  ■ 
Number  is  to  another  Number,  or  the  contrary;  fo  this  kind, 
the  Ratio  is  as  one  Number  is  to  the  Cube  of  another,  or  as  the  " 
Cube  of  one  Number  is  to  fome  other  Number. 

Example  1.]  If  a  Sphere  (or  Ball)  which  is  8  Inches  Diameter, 
weigh  48  Pounds ;  what  will  another  Sphere  of  the  fame  Specie  of 
Matter  weigh,  whofe  Diameter  is  4  Inches  ? 

This  is  a  (ingle^dired  Pro¬ 
portion,  (  working  with  the  The  Cube  of  ft  its  The  Cube  of 
Cubes  of  the  Diameters)  theDiam.  8.  Weight .  theDiam. 4... 

where  the  4th  Proportional  is  512.  48  ::  64. 

found  ft  6.  For 

As  5 12  ~  (the  Cube  of  the  Diameter  8.)  is  to  48  Pounds  weighty 

So  is  <54  (the  Cube  of  the  Diameter  4.)  to  6  Pounds,  the  Weight  : 
required. 

Example  2.]  If  a  Sphere  weighing  48  ft.  be  8  Inches  Diameter, 
what  is  the  Diameter  of  another  Sphere  of  the  fame  Matter,  whofe 
Weight  is  d  ft  ? 


Here 


94  .  Rules  of  Proportion .  Chap.  l. 

Here  by  multiplying  the  2d  Ifc  the  The  Cube  of  }fe  the 
and  3d  Numbers  together,  and  Weight .  theDiam.8 .  Weight, 

dividing  the  Produd  by  the  ift ;  48.  jia  n  5. 

the  4th  Proportional  is  64,  the 
Cube  Root  whereof  is  4  in  the  Anfwer.  For 

As  48  Pounds  weight  is  to  512  (the  Cube  of  the  Diameter  8) 

So  is  6  Pounds  weight  to  <54  (the  Cube  of  the  Diameter  fought) 
whofe  Root  is  4.  b 

And  as  the  Weight,  fo  the  Solidity  of  Spheres  is  found  by  the 
fame  Ratio.  .  , 7  '• 

Example#.']  Ad-  The  Cube  of  The  Soli-  The  Cube  of  The  Soli- 
mit  the  folid  Con-  the  Diam.  2.  dity,  the  Di am. 4.  dity. 

tent  of  a  Sphere  8.  4~l'.\*,\  ::  64.  * « »V 

be  4-^/AV,  whofe  ' 

Diameter  is  2  ;  what  is  the  Solidity  of  another  Sphere,  whofe  Dia¬ 
meter  is  4  ? 

Here  you  . fee  that  As*he  Cube  of  the  Diameter  2,  viz.  8 

Hto  the  Solidity  of  that  Sphere  4 -r-V?Ay  . 

So  is  the  Cube  of  the  Diameter  4,  viz.  64. 
To  the  dolid  Content  of  that  Sphere,  viz. 
33 


r  1  o  4 

X  9  0  0  0* 


j  j  i  o  o  «  o  • 

Example  4.]  The  Diameter  of  a  Sphere  being  2,  whofe  Solidity  is 
j  what  is  the  Diameter  of  another  Sphere,  whole  Solidity 
1S  ^  ?T'oV°4“  *  Anfw.  4  >  the  Cube  Root  of  <54  ;  for  as  4tvvVV«'  8  ; : 


3 3  i'VqA*  ^4* 


Xl.  Harmcnicdl  Proportion. 

In  this  kind  of  Proportion  there  are  3  Numbers  given  to  find  a 
4th,  which  fhall  bear  fuch  dired  Proportion  to  the  firft,  as  the  Dif¬ 
ference  between  the  3d  and  4th  bears  to  the  Difference  between  the 
1  ft  and  2d. 

It  is  called .  Harmonical  (or  Mufical  Proportion)  probably  by 
reafon  of  the  double  Ratio  of  the  Numbers  among  themfelves. 

The  Rule  to  find  the  4th  Proportional,  is.  Multiply  the  1  ft  and 
3  d  together,  and  divide  the  Produd  by  double  the  ift,  lefs  the  2d  $ 
and  the  Quotient  is  the  4th  Number  required. 

Example .]  What  is  the  4th  Proportional  Harmonical  to  thefe  3 
Numbers  7:10:12?  Anfw.  21. 


See 


Se<5t  3.  Rules  of  Proportion. 


See  the  Work  in  the  Margin. 
For  Proof  of  this ,  as  abovefaid  : 
21.  7  ::  9.  3 

That  is,  as  21,  the  4th  Number 
(or  that  required  in  the  Queftion) 
is  to  7  (the  1  ft  Number)  fo  is 
the  Difference  between  12  and 
21,  'viz-.  9.  to  the  Difference  be¬ 
tween  the  ill:  and  2d,  or  7  and 


7  :  10  :  12  :  21 
2  7 


Produd  14 
Lefs  1  o 


=  4)  §4  (n 


Refts  4.  4 

o 


IO,  'Viz,.  3. 

Hence  as  a  Corollary  it  will  appear.  That  double  the  ift  Num¬ 
ber  muft  exceed  the  2d  Number,  otherways  you’ll  want  a  Divifor, 
and  cannot  find  the  requisite  Number  without  the  Arithmetic  of 
Negatives. 


XII  Sefquiplicate  Proportion. 

In  this  kind  of  Ratio  the  Square  of  one  Number  is  in  propoF- 
tion  to  the  Cube  of  another,  and  the  contrary. 

It  is  ufed  in  finding  the  Diftance  of  the  Planets  in  the  Solar 
Syftem  from  the  Sun  their  Center,  about,  which  they  revolve  :  For 
As  the  Square  of  the.  Time  in.  which  any  Planet  finifheth  its  Pe¬ 
riodical  Revolution, 

Is  to  the  Cube,  of  its  Diftance  from  the  Sun  : : 

So  is  the  Square  of  any  other  Planet’s  Time 
To  the  Cube  of  its  Diftance.  Thus 

t 

Days. ,  Aliks. 

The  Earth  fi'nifhes  its*}  .  ,  And  its  Diftance  7 

Per.odin - P6^  from  the  Sun  is J  86000000 

Mars . .62$  . .  about  130000000 

Jupiter  .......  43  3  3  . . 440000000 » 

&c. 


Sec  t.  IVv  Rules  of'PraBice *; 

This  is  a  briefer  Method  of  caftingup  any  Quantity  of  Mer¬ 
chandize  than  the  Rule  (commonly  ufed)  of  Proportion  or 
Multiplication.  And  ’tis  done  by  confidering  what  even  Parts  of  a 
Pound  the  given  Price  isj  or.  is,  reducible  to,  and  then  framing  a. 
Rule  accordingly.  . 


9 Rales  of.  Prattke.  Chap.  i. 

It  is  called  the  Rule  of  Pra&ice  becaufe  of  its  excellent  Ufe  in 
the  Pra&ice  of  Merchandize,  for  difpatching  many  Computations 
with  much  eafe  and  in  a  fhort  time. 

I  fhall  not  trouble  the  Reader  with  fhewing  him  a  Table  of  the 
even  Parts  of  a  Shilling  or  a  Pound,  by  reafon  I  have  given  an  intire 
Table,  with  the  Fabrick  thereof,  at  the  end  of  Divifion,  and  have 
reduced  the  whole  Bufinefs  of  Pra<5fice  into  Rules  arifing  gradually 
in  the  Value  of  the  Integer  in  fo  regular  and  copious  a  Method, 
that  any  one  may  eafily  find  his  Rate  or  Value  of  the  Yard,  Ell, 
Pound,  Ounce,  CTY.  and  right  againd  it  a  Rule  how  to  perform  the 
Operation  alter  the  bed  and  mod  concife  manner.  And  he  will 
generally  know  which  are  the  even  Parts  of  a  Pound  by  the  Short- 
liefs  of  the  Rule,  being  only  one  Divifion  required  to  bring  the 
given  Number  into  Pounds  refpe&ively.  I  have  mark'd  the  Ali¬ 
quot  Parts  of  a  Pound  with  A.  P.  L.  in  the  Table  :  And  I  think  I 
.  ’  may  affirm,  that  this  mod  copious,  regular,  and  fhort  Way  of 
Pradhce,  was  fiid  (and  only)  fhewui  by  myfolf  w;here  I  take  no 
notice  of  the  Parts  of  a  Shilling,  but  of  a  Pound  only 

The  main  thing  that  makes  the  Rules  of  Pra&ice  preferable,  is 
;  the  performing  the  Operation  mentally,  Without  putting  down  any 
Figures  but  the  Quotients  or  Anfwers  for  the  mod  part  :  And  this 
is  done  by  chufing  proper  Dividers,  or  none  of  which  exceed 
12  i  to  which  Number  inclufive  my  Multi^litation-Table  foregoing 
'  extends,  and  is  fuppofed  to  be  perfe&iy  in  the  Reader's  memory. 

But  before  I  proceed  to  the  Tables,  it  will  bb  necedary  to  give 
thefe  previous  Cafes.  -  -  ° 

Cafe  i.]  When  the  Value  of  the  Integer  is  zs.  you  have  the  Anfwer 
by  only  cutting  off  the  Units  place  (or  ditddi%  by  io)  is.  beino- 
ithe  ioth  part  of  a  Pound  ;  and  the  Figure  in  Units  place  is  fo  many 
two  Shillings.  Thus  547^  Ells  at  2  s.  each  is  l.  ^76:  10  ;  thofe 

*  l  •  *  *  • 

to  the  left  hand -Units  place  being  fomany  Pounds.  So  alfo  ^734  at 

2J.  is  7.973:8: — ;  and  875  is  I81 :  10  :  —  ^ 

I 

Cafe  2.J  From  the  lad  Cafe  it  will  follow,  that  if  the  Price  is  any 
even  Number  xf  Shillings  for  the  Unity  the  whole  Parcel  will  be  half  fo 
many  Shillings  as  the  Value  of  the  Unit  is,  multiplied  in  what  fuch 
Parcel  would  amount  to  at  2J.  Thus  787 6  at  18  s.  is  I.7876  at 

2  s.  therefor#  it  if  9  times  that  at  18  s.  So  multiply  7875  by  9  thuS, 


9  times 


Se<5t  4*\  Rules  of  Praffice.  on 

9  times  6  (cutoff)  is  54  two  Shillings,  put  down  8  s.  and  carry 
/.  5  ;  then  9  times  jl.  is  63,  and  5  carried  is  68  ;  and  To  proceed  to 
multiply  the  78,  and  you'll  find  the  Anfwer  to  be  /.  7088  :  8  :  — 
And  by  the  fame  Rule  19468  at  16  s.  is  /.  1 5  5  74  :  8  :  —  I  fay  8 
times  8  is  64,  twice  the  4  is  8  j.  and  carry  l.  6,  &c.  Likewife 
97357  at  14*.  is  /.  68149  :  18  :  —  &c. 

Cafe  3 .]  When  the  Value  of  the  Integer  135694. 

or  Unit  is  1  s.  what  is  the  V alue  of  ( 

135694?  - 

You  muft  take  a  20th  part,  cut-  Anfwer  1  6784 : 14 :  — • 
ting  off  Units  place,  and  taking  half 

what  refts  to  the  left  hand,  as  half  13  is  6,  7  of  15  is  7,  7  of  16  is 
8,  and  7  of  9  is  4,  and  the  iox.  remaining,  and  the  4  cut  off  is  14/. 
becaufe  the  Value  at  1  s.  per  Unit  is  half  as  much  as  at  2  s. 

Cafe  4.]  When  the  Price  of  the  Unit  is  6  d.  take  a  40th  of  the  given 
Number,  which  fuppofe  17372,  cut  off  the  2  from  17372,  and 


take  a  4th  of  the  reli  :  So  the  Anfwer  at  one  Work  is  /.  434  :  6  s. 
for  12  Sixpences  remains.  For  4  in  17  is  4,  4  in  13  is  3,  and  4  in 
17  is  4,  the  434/. 

Cafe  5.]  When  the  Price  of  the  Unit  is  4 d.  and  you  are  directed  to 
take  a  60th  part  of  the  given  Number,  which 

fuppofe  ■■■  ■■  - - ■■■■■'■  5567 

Here  the  Units  place  being  cut  off,  I  take  I 

a  6th  of  what  is  to  the  left  hand  the  dafti,  - 

thus  6  in  55  is  9,  and  refts  1 ;  6  in  16  is  2,  is  /.  92  :  15  :  8 
and  there  refts  4,  which  with  the  7  is  47 
Groats,  or  15  s.  8  d.  the  Anfwer. 

Cafe  6.]  When  the  Value  of  the  Unit  is  3  d.  and  you  are  dire&ed  in 
the  fubfequent  Rules  to  take  of  the  given  Number,  which  fup¬ 
pofe  7539  ;  cut  off  the  Units  place,  and 
take  7  of  the  remaining  Figures,  as  8  in  7539 

75  is  9,  8  in  33  is  4,  and  19  Three-pences  I— 

(or  4  s.  9d.)  over.  - 

Cafe  7.]  When  the  Price  of  the  Unit  is  2  d.  T~  is  /.  94  :  4 : 9 
and  you  are  directed  to  take  t|-t  of  the 
“  given  Number,  which  fuppofe  19739  ;  cut  19739 

off  the  9  in  Units  place,  and  take  ~  of  the  I  — 

reft  :  fo  12  in  19  is  1,  12  in  77  is  6,  12  ^  - 

in  53  is  4,  and  59  Two-pences  refts,  or  rW-  =  /•  164: 9  :  xo 
9  s.  10  d.  And  that  the  Remainers  in  thefe 

O 


four 


four  lafl  Cafes  may  pot,  when  large,  feem  difficult  to  call  pp,  J  fhajl 
fubjoin  this  little  T able  of  Remainprs  in  Shillings  and  Fence. 


Remainers. 

Two-pences, 

fThree-pences. 

!  Fouv-pences : 

Six-pences. 

10 

is.  8 d. 

is.  6d. 

3  s.  4  d. 

5  s.  0  d. 

20 

3  4 

5  0 

6  8 

10  0 

*  #"» 

30 

5  0 

7  ^  . 

IO  O 

1  s  0 

4° 

6  8 

10  0 

13  4 

5° 

8  4 

12  6 

16  8 

60 

10  0 

15  0 

7o 

11  8 

17  6 

80 

*3  4 

90 

15  0 

100 

16  8 

no 

18  4 

• 

V  *  -V  *  I  <  »«  »  *  «  *  *>•  •  ••*  »*•■>  ►  .  V  V  A  «  *  *>  . 

Thus  by  this  Table  the  47  Groats  which  retained  in  the  5th 
£afe  above,  is  15  s-  $1  for  49  unde|*  four-pences  is  13  s.  4  d.  and 
7  Groats  (or  is.  4 d.)  is  15  j.  8  d. 

Note  1.  That  the  Remainers  arp  of  the  fame  Denoipinatipn  \yith 
the  Dividends  :  As  in  the  Example  to  the  $th  Rule  I  fuppiofe  in  thq 
firft  Operation  the  Dividend  Two-pences,  pnd  therefore  dividing 
by  120,  I  find  47  Two-pences  remaining,  or  7  s.  10  d.  And  what 
remains  after  in  taking  any  part  of  the  Quotients,  are  Pounds,  Shil¬ 
lings,.  or  Pence,  as  thofe  Quotients  are.  The  Cafes  abpve,  and 
the  Rules  and  Examples  following,'  msikfc  this  yery  evident. 


r  ft 

L  i  • 

1 


f 


ft 


The  Value  Her e  followeth  i 4p  Rules  (with Examples  for  fuch 
of  the  as  feemthe  mofi  difficult) for  the  brief  working 

h  PraElice  to  give  the  Anfwer  in  Pounds ,  &c. 
the  like  not  extant,  by  any  other  Hand. 


Xard ,  &c. 
x.  d.  qr 


A.  P-  L. 

T 

A.  P.  L, 

2 

A  .P. 

3 

a.  P»  hj*y0m 

:  I :  - 

A •  P»  h 

I :  I 

A*  P*  L. 

1 : 2 
1:3 

A*  P»  Tjm 

2 

2: 1 

A.  P.  t. 

2:  2 

A .  P*  I»* 

3:0 

3 :i 

3:2 

A *  P» 

3:3 

A*  P*  L* 

4-:- 
4:  I 

4‘.2 

4 : 3 

A*  P.  L. 

5-“ 

5:2 

5-3 

A.  P.L. 

<T:  - 

Take  ^  of  T~  of  the  given  Number  (or  thereof) 

Take  an  8oth  of  a  6th  of  the  given  Number  ■  - . . 

TakeTi  of  |  of  the  given  Number  (or  thereof) 
Take  a  20th  oif  a  12th  of  the  givenNurtiber,  or  take  2 
ati  I2cthand  dedu£t  £  thereof- 


rl  o  |  of 120th  of  the  given  Numb,  add  a  4th  of  that  | 
Take  a  20th  of  an  8th  of  the  given  Number,  or  r^V— - 
From  1 20th  of  the  given  Number  take  an  8th  of  that  } 

1 20th - —  ■— — — . — -  - - - ■  £ 

Take  an  120th  of  the  given  Number - - - -  ■  — . — 

To  an  120th  of  the  given  Number  add  an  8th  of? 

that  1 20th - - — - - — - -  5 

To  an  120th  of  the  given  Number  add  \  of  that  > 

1 20th,  or  take  * — - ■ - — — —  5 

From  an  Soth'  of  the  given  Number  take  a  12th  of? 

that  80th  -  - - — —  3 

Take  an  Soth  of  the  given  Number,  as  per  Cafe  6.  — — 
To  an  80th  of  the  given  Number  add  a  12th  of  that  80 
To  an  Soth  of  the  given  Number  add  a  6th  of  that  80 
To  an  80th  of  the  given  Number  add  a  4th  of  that  ? 

Soth,  (or  take  a  64th) - -  — — 5 

Takea6oth  of  the  given  Number,  as  per  prev.  Cafe  5. 
To  an  1 20th  of  the  given  Number  twice  put  down,  ? 

add  an  StHof  120th- - - - • - b 

To  a  60th  of  the  given  Number  add  an  8th  of  that  60 
To  a  60th  of  the  given'Number  add  an  8  th  of  that 

6cth,  and  |  that  8th— - — — —  b 

Take  ah  Sth  of  a  6th  of  the  given  Numb,  or  take 
From  a  40th  of  the  given  Numb,  take  an  8th  of  that  4^ 
From  a  40th  of  the  given  Number  take  a  12th  of} 

that"4oth  ^  ■■■— -  "  — - ■ — - b 

From  an  86th  of  the  given  Number  twice  put ) 

down,  take  a  i2th  of  an  80th - ■ - — - — - b 

Take  a  40th  of  the  given  Numb,  as  per  previous  Cafe  4. 
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Number 

of 

Rules* 

z 

2 

3 

4 

5 

i 

7 
3 

9 
10 

it 
12 

n 

14 

15 

16 
1$ 

19 

20 

it 
22 

*$ 

24 


Example  to  Rule  5. 

19727  at  id.  1  ^ 

1 

Example  to  Rule  1 7. 

9376  at  4%  1  qr. 

1 

Example  to  Rule  2  3 . 

,  8935  at  5 4.  sqr. 

I 

FIT  =  /•  I64:  7:10 

of  that  /.  82:  3;  11  ?  a 
|of  that  |/.2o:  10 :  ii|  5* 

t4t  =  /.  78:  2:87 

ditto  /.  7  8 :  2:8  >ad 
i ofTiT  A  9:15*4^ 

t?  /.hi :  13  =5* 
ditto  ill :  13  :9 

Sum,  /.  223  :  7:6 

T?of  •g’1'112  9*  d;ij  ded* 

Refts  =  214:  1:45  Anf. 

Sum,  /.  102: 14:  io| 

\  the  Anfwer. 

Sum,  1 66 :  — :  8  Anf. 

O  a 


0 


100 


Rules  of  Practice.  Chap.  Z; 

The  Value 

p  f  ’p 1 1  T’ke  Continuation  of  the  'Table  of  Rules  for  the  Number 
yard,  &c.’  Jhort  Work  of  Practice,  &c.  as  before. 

d*  qr, 

6  :  i  To  an  8oth  of  the  given  Number  twice  put  down, 
add  a  12th  of  an  80th. - : —  - — 


6  : 
6  : 
7  : 
7  • 


2 

3 

o 

1 


To  a4cth  of  . the  given  Numb,  add  a  12th  of  that  4ot) 
To  a  40th  of  the  given  Numb,  add  an  8  th  of  that  40th, 
To  a  40th  of  the  given  Numb,  add  a  (Sth  of  that  40th. 
To  a  40th  of  the  given  Number,  add  a  5th  of  that  x 

40th,  and  a  4th  of  that  5th.  . ^ 

To  a  40th  of  the  given  Number  add  a  4th  of  that  > 

40th,  (or  take  -  — - — - 

To  a  40th  of  the  given  Number  add  a  4th  of  that  } 

40th,  and  a  5th  of  that  4th. - 5 

A .  P.  L.  8  :  —  Take  a  30th  of  the  given  Number. - - - - - 

8  :  1  From  an  80th  of  the  given  Number  put  down  3  p 

times,  take  the  4th  of  an  80th. - 

S  :  2  To  a  5oth  of  the  given  Number  put  down  twice,  > 

add  an  8th  of  a  5oth. . .  ■  — -  ■  -■■■ ■ — 

From  an  80th  of  the  given  Number  thrice  put£ 
down,  take  a  12th  of  an  80th. - ■■■- 


A.  P.  I.  7  ^ 


7 


8:3 

9  •  — 
9-  1 


*5 

25 

27 

28 

29 

30 

3* 

33 

34 

35 


To  a  40th  of  the  given  Number  add  half  of  that  40th.  35 
To  an  8th  of  the  given  Number  thrice  put  down,  > 
add  a  12th  of  an  80th. - *•— — ■ — - c 


9 

9 

AiV.L*  10 

10 

10 

10 

ji 

11 


3- 


2 

3 


XI  :  2 


31 


To  an  80th  of  the  given  Number  thrice  put  down,  j 

add  a  5th  of  an  80th.  . . —  -  1  1 1  ^ 

To  an  80th  of  the  given  Number  thrice  put  down,  j 

add  a  4th  of  an  80th.  ■  — . . . ^ 

Take  an  8th  of  a  3d  of  the  given  Number,  (or  a> 

24th  part.) -  - —  5 

To  a  30th  of  the  given  Number  add  a  4th  of  that  ? 

30,  and  an  8th  of  that  4th.  "-■■■■■■■■  . .  '  £ 

From  a  20th  of  the  given  Numb,  take  an  8th  of  that  20. 
To  a  40th  and  a  5oth  of  the  given  Number,  add  an  > 

8  th  of  that  40th. - — - -  3 

From  a  20th  of  the  given  Numb,  take  a  12th  of  the  20. 
From  a  4.0th  of  the  given  Number  twice  put  down,  p 

take  an  8th  of  a  40th. -  ■  .  ■■■■■■  ^ 

From  a  40th  of  the  given  Number  twice  put  down,  > 

take  a  12th  of  a  40th.- . —  . . 

To  a  30th  of  the  given  Number  add  an  80th,  and£ 
a  4th  of  that  80th. - - 5 


37 

3* 

3  9 

40 

41 

42 

43 

44 

45 

45 

47 


Example  to  Rule  31.  Example  to  Rule  35.  1 

7238  at  jd.  3  qr,  3929  at  9 d,  lq, 

1  ■_  1  1 

Example  to  Rule  45. 

1895  at  11  d.  1  .qr. 

1 

~  =:  180  :  19  :  —  ^  an  Seth  n  /.  49  :  2  :  3  } 

3  of  the  40th  /.  45  :  4:9  C  ditto  -  49:2.:  3  C 

f  of  the  4th  /.  7  : 10 ;  9*|  J  ditto  -  49:2:  3  C 

Anfwer,  /.  233  : 14 :  5£  j  tt  of  -yi  =  4 : 1  ^  icj  3 

Sum,Anfw.  151 :  8  :  73 

a  40th  ~  47  :  7  : 5  7  , 
ditto  r=  47  :  7  :  6  5Ad* 

/.  94 : 1 5 :  —  Sum 
Tof  5  :  18:  5-1  Deck 

Refts  7.  88:  i6  -.6\  AnC 

Se<5t  4. 

Value  of  the 
PcundyEllf 
Yard/Qcc* 
s.  d.  ar 

; a ,  p.  L.  i 

I 


I 

I 

I 

I 

r 

1 


rA.  P.  L.  1 
1 


A.R.  L.  1 


1 

1 


1 

1 


Rules  of  Practice. 

A  Continuation  of  the  "Table  of  Rules  for  the 
fort  Work  of  PraBice. 

o  :  o  Take  a  20th  of  thegivbhNumb.  (as per  prev.Cafe<3.)_ 


-  :  I 


To  a  40th  of  the  given  Number,  and  a  half  of  that  ? 
40th  twice  put  down,  add  a  12th  of  one  of  the  f.  5 
—  :  2  To  a  40th  of  the  given  Number  twice  put  down,  ? 

add  a  12th  of  a  40th. — -* *■  ■■—■■■ - 5 

To  a  40th  of  the  given  Number  twice  put  down,  ? 

add  an  8th  of  a  40th. - - - S 

—  To  a  20th  of  the  given  Numb,  add  a  12th  of  that  20th. 

1  To  a  20th  of  the  given  Number  add  a  12th  of  that  ? 

20th,  and  a  4th  of  the  12th.—  — - 5 

2  To  a  20th  of  the  given  Numb,  add  an  8th  of  that  20th. 


Number 

Rules . 
4S 
49 


•  0 


1 

1 

1 

1 

2 
2 


50 

5* 

52 

53 

54 

55 


:  3  To  a  20th  of  the  given  Number  add  an  8th  of  that 
20th,  and  a  6tn  of  the  8th.- 
:  —  To  a  20th  of  the  given  Numb. add  a  6th  of  that  20th.  56 

:  1  To  a  20th  of  the  given  Number  add  a  6th  of  that  " 

20th,  and  an  8th  of  that  6th. - -  -  - - ■—  *— 

:  2*  To  a  20th  of  the  given  Number  add  a  6th  of  that 
20th,  and  a  4th  of  that  6th- 


57 

5s 


2:3  To  a  30th  of  the  given  Number  add  a  40th  of  it,  9 

and  an  8th  of  the  40th - 5 

5  ■  :  —  Take  half  of  an  8th  of  the  given  Numb,  (or  a  16th) 
3:1  To  a  20th  of  the  given  Number  add  a  4th  of  the  ) 

20th,  and  a  12th  of  the  4th - — . . —  5 

3  :  2  To  a  20th  of  the  given  Number  add  a  4th  of  that  9 
20th,  and  a  6-th  of  the  4th-^ —  ■■■■—■  - -  $ 

3  :  3  To  a  20th  of  the  given  Number  add  a  4th  of  that? 

20th,  and  a  4th  of  that  4  th- - - -  _S 

4  ;  —  Take  a  36th  of  the  given  Number,  and  double  it  (or  ? 

put  down  twice)  or  take  a  1 5th  of  the  given  N°  5 
4:1  To  5  of  an  8th  of  the  given  Numb,  adda  1 2th  of  that| 
4.:  2,  To  a  20th  of  the  given  Number  add  a  3d  of  that ,? 

20th,  and  an  8th  of  the  3d - *  —  - 5 

4  :  3  To  a  40th  of  the  givenNumber  twice  put  down,  ? 
add  a  60  of  the  given  Numb,  and  an  Stlvof  a  40th.  5 
-  From  a  12th  take  an  80th  of  the  given  Number- 


5  • 
5  • 

5  ; 


59 

60 

61 

62 

64 

65 

66 

67 

68 


1  From  a  20th  of  the  given  Number  added  to  f  the  ?  ^ 
20th,  take  an  8th  of  that  half - - - - —  5  * 


2  From  a  20th  of  the  given  Number  added  to  half  ? 
that  20,  take  a  12th  of  that  half - 5 


7° 


5  :  3  From  a  20th  of  the  given  Number  added  to  a  4th  of?  . 
that  20th  twice  put  down,  take  a  12th  of  faid4th  >  ' 


Example  to  Rule  65. 
893  at  1 

an  8th  “  /.  in 


12  : 6 


|  an  8th,  /..  55  :  16:  3  .  ? 
T,s  of  the  I  =  4 :  1 3  :  o}  _S 


Example  to  Rule  67. 

•  12 39  at  i67.  f 

a  40th  /.30  : 19  :  6 
ditto  30:19:6 
a  6cth  —  20:13  ;  — 
i  of  a  40th  3:17:55 


Example  to  Rule  71. 
952  at  17  cl,  | 


a  20th  /.  47  : 12  :  — 

^of  a  20,/.  11  : 1 8 :  —  C  Ad. 
ditto  1.  n  :  184 — S 


Anfwer,  /.  60:  9:35  Sum,  /.  86:  9  :  55  j 


Sum,  7 1 1  8 :  — 
a  12  of  a‘4 — :  19: 10  ded* 

Refts  l.  jo:  8  :  2  Anfw 


101 


The  Value 
of  the 

Toundy  Elly 

Yard,  &c. 


Rules  of  Pra0ke<  Chap.  l. 

A  Continuation  of  the  Table  of  Rules  for  the  Number 


fbort  Work  of  Practice. 


A.  P.  L. 


s. 

l 

i 

i 

i 

i 


P.  L.  s 


2 

1 

2 


A.  Pu  I. 


2 

2 

2 

2 


* 


d. 

6 

7 

8 
9 

lo 


A .  P*  L»  3  * 
3  ; 

3  : 
3  : 


1 

2 

3 

4 

5 

6 

8 

9 

o 

3 

4 
6 

8 

9 


P»  Li  4  t*  ® 
4:  3 


To  a  20th  add  half  that  aoth  1  >  ■■■■«  1  1  ■■■ 
From  a  nth  of  the  given  Number  take  a'  20th  of 
that  12th———— -  >  . . .  . - 


Take  a  12th  of  the  given  Number  . — - - 

To  a  1 2th  of  the  given  Numb,  add  a  20th  of  that  12th 
To  a  12th  of  the  given  Number  add  a  iothofthat  ? 
1 2th  .  1  ■* fi  ■*■"*  1  1  ■  .  ■  ■  S 


1  :  1 1  Add  an  80th  to  a  1 2th  of  the  given  Number- 


Take  a  ioth  of  the  given  Number,  as  per  previous  ? 

Cafe  1. . — —  ■  <»—■-■ . . — —  5 

To  a  1 2th  of  the  given  Number  add  a  4th  of  that  12th 
To  a  ioth  of  the  given  Numb,  add  a  12th  of  that  ioth 
To  a  ioth  of  the  given  Number  add  an  8th  of  that  ? 

nth- - r - 5 

To  a  ioth  of  the  given  Number  add  a  6  th  of  that  ? 
ioth — . . .  S 


■>/ 
Rule ^ 

l1 

73 

74 

75 

76 

77 

78 

79 

80 

8t 

82 


To  a  nth  of  the  given  Number  add  a  4th  of  that  12th  85 
Take  an  8th  of  tne  given  Number 


To  a  ioth  of  the  given  Number  add  a  3d  of  that  ioth 
To  an  8th  of  the  given  Number  add  a  ityth  of  that  7 

8th-  1  . . .  '*■■■■■■■"  •  — . . . 5 

To  a  ioth  of  the  given  Number^  add  half  that  ioth 
From  a  6th  of  tne  given  Number  take  a  40th  of  ? 
that  6th  ■■■  —  ■■  '■■■■ -  ■  '  "  1  ■  s 


Take  a  6th  of  the  given  Number - 

To  a  6th  of  the  given  Number  add  a  20th  of  that? 

6th - - - — - $ 

To  a  6th  of  the  given  Number  add  a  ioth  of  that  6th 
To  a  6th  of  the  given  Number  add  an  8th  of  that  ? 

6th - * - - - 5 

Take  a  5th  of  the  given  Number,  (or  lhorter)> 

take  2  Tenths  of  the  given  Number -  ■  —5 

To  a  ioth  of  the  given  Number  twice  put  down,? 
add  an  8th  of  a  ioth— — — - — —  C 


4:4  To  a  ioth  twice  put  down,  add  a  6th  of  a  10th- 


84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 


Example  to  Rule  73, 

1047  at  1  i.  7  d* 

Example  to  Rule  88. 

895  at  3  /.  3  d» 

a  nth  /.  87  :  5  :  — 
a  20  of  a  12,  4:  7:3 

ft  6th  —  /.  149:  3:4 
a4cthof^/.  3 : 14:7  ded« 

Refteth  /.  8 2  : 17:9 
the  Anfw'er. 

Refteth/.  145:  8:9 
the  Anfwer. 

"Example  to  Rule  94. 

739  at  4 /.  3  d . 

a  ioth  =  /. 73  : 18 

ditto  A7  3 : 1 8 :  —  >Ad« 
f  of  a  ioth,  9:  4:9  J 

Sum  z=  157  :  — :9  Aftfw. 


Se<5t.  4. 


Rules  (f  Pratfice. 


The  Value 
of  the 
"Pound,  Elly 
Xardy  &c. 

/.  d. 

4  ;  6  To  a  loth  add  an  8th  of  the  given  Number 
4  :  8 


4  Continuation  of  Rules  far  the  fhort  Work 

of  PraBice. 


4  :  9 


A.  P.  L. 


5 

5 


o 

6 


4  :  *’ 


A.P.  L»  d  :  8 

7  -~ 

7  :  & 

8  :  — 


To  a  10th  of  the  given  Number  twice  put  down, 

add  a  3d  of  a  10th  ■  — ■ - — . — —  \ 

From  a  4th  of  the  given  Number  take  a  20th  of  > 

that  4th- - T - S 

Take  a  4th  of  the^given  Number  ■  —  ■ 

To  a  4th  of  the  given  Number  add  a  loth  of  that ) 

4th.  ,  1  ...I  - - — - -  . .  5 

Take  3  Tenths  of  the  given  Number,  as  per  pre-  £ 
vious  Cafe  2.^ 


105 

Number 

cf 

Rules. 

9*  . 

97 

98 

99 

100 

1 01 

102 


A.P.L. 


8 

9 

9 

10 

JO 

11 

11 

xa 

12 
*3 


Take  a  3d  of  the  given  Number  ■  ■  ■  - 

Work  for  6  s .  and  is.  as  per  previous  Cafes  2,  &  3.—  103 
Take  an  8th  of  the  givenNumber,  and  put  it  down  9 
thrice,  or  multiply  by  3.  ■—  —  ■  ^  * 

Take  4  Tenths  of  the  given  Number,  as  per  previous 
Cafe  2.  ■ "  .i  .  ■  !■■■■■■  .  ■■  - - — — 


6  To  4  Tenths  add  a  40th  of  the  given  Number- 


6 

o 


105 

106 

To  4  Tenths  of  the  given  Number  add  a  20th  thereof  107 
From  half  the  given  Number  take  a  20th  of  that  half  108 
Take  half  the  given  Number - -  109 

I  IQ 
IIS 
112 


To  half  the  givenNumber  add  a  20th  of  that  half— 
To  half  the  given  Number  add  a  10th  of  that  half— 
From  6  Tenths  take  a  40th  of  the  given  Number— 
Take  6  Tenths  of  the  given  Number,  as  per  pre-9 

vious  Cafe  2. -  » ■  - - -  —  - - -  £ 

To  half  the  given  Number  add  a  4th  of  that  half — — 
Take  6  Tenths  of  the  given  Number,  and  add  to  a  > 
20th  thereof————— - — - - -  ^ 

13  :  4  To  half  add  a  6th  of  the  given  Number - - - 

14  :  —  Take  7  Tenths  of  the  given  Number,  as  per  pre-  £ 

vious  Cafe  2. - - -  ■ .  .■  — * — —  jj 

14  :  6  To  7  Tenths  add  a  40th  of  the  given  Number - — 

15  :  —  To  |  the  given  Number  add  half  of  that  half,  (or 

from  the  given  Number  take  z)  1  — . .  *  5 


113 

114 

11 5 

116 

JJ7 

11S 

1 19 


"Example  to  Rule  104. 

559  7  u  i 

an  8th  —  L69~t'):6. 

1  Multiply  by  .....  3 

Example  to  Rule  112. 

365 at  it s.  6d. 

6,ioths  22  219 :  as  p.Caf.z' 
a  40th  =2  /.  9 :  2 :  6  ded* 

Example  to  Rule  115, 

•  v  .  0  -  •  ‘  •  ' 

i6p.at  13  /. 

6  tenths  ioi  :  — 

a  20th 1  —  7.  8  ;  9:  — 

=; 

or  A#fw$r. 

' /., 209: 17 ;  6  Anf. 
L - i - — ~ 

Sumy  /«•  10 9-J 17  *  -^Anf. 

Note,  That  A .  P.  L-  Jlgmfn  the  Aliquot  Parti  »f  a.  Pewd* 


104 

The  Value 
of  the 
Pound y  Elly 
Tardy  &c. 
s.  d. 

15:  6 


Rules  of  Pratt  ice. 

A  Continuation  of  Rules  for  the  fhort  IVork  of 

Practice, 


.2, 


Number 

°f 

Rules* 


I  6:- 

16:6 

II 

17  :6 
iS:- 
18:6 
19:- 
19: 6 


From  8 Tenths  (as  per  previous  Cafe  2)  take  a  40th  of  the? 

given  Number  ■  ■■■■  . . .  .  .  —  5 

Take  8  Tenths  of  the  given  Number  «■  »"■  ■  ■■■■ 

To  8  Tenths  add  a  40th  of  the  given  Number  ■  . . — - 

To  8  Tenths  add  a  20th  of  the  given  Number .  . . . 

From  the  given  Number  take  an  8th  thereof - - - — 

Take  9  Tenths  of  the  given  Number 


To  9  Tenths  add  a  40th  of  the  given  Number- 
From  the  given  Number  take  a  20th  thereof- 
From  the  given  Number  take  a  40th  thereof— 


1 20 

121 

122 
I2g 
124 
125 
12  6 

127 

128 


Notey  That  where  Pounds,  Shillings,  QPc.  are  the  Price  of  a 
Unit ;  you  muft  multiply  the  Units  given  by  the  Pounds,  and 
work  for  the  Shillings,  QPc.  as  before  directed.  See  the  2 d 
Cafe  of  the  next  Settion . 

perCent.  or  The  following  jhew  how  Inter ejl,  Commiffton  to  Patters  t  Cujloms , 
100.  &c.  is  cajl  up  by  the  fhort  Rules  of  Prattice. 

• iperC .  Take  the  100th  part  of  the  given  Number,  (as  per  Rule  3.  ? 
Prop.  3.  in  Divifion.)- 


■*  k 

3 

4 

4r 

5 

6 


7 

8 


Take  a  50th  of  the  given  Number 


Take  a  40th  of  the  given  Number 

To  a  50th  of  the  given  Number  add  half  that  50th 

Put  down  a  50th  of  the  given  Number  twice- - 

To  a  50th  add  a  40th  of  the  given  Nuniber  ■ »— 
Take  a  20th  of  the  given  Number 


Take  a  50th  of  the  given  Number,  and  put  it  down  thrice 

(or  multiply  by  3.)^ - - - — — — . 

Adda  20th  to  a  ,50th  of  the  given  Number 


129 

130 

131 

132 

133 

134 

*35 
15  6 


Multiply  a  50th  of  the  given  Number  by  4. 


*37 

..  .  „  .  .  .  -138 

From  a  loth  of  the  given  Number  take  a  10th  of  the  10th- - 139 

.Take  a  loth  of  the  given  Number - - ? — — - 140 

Eight  Examples  to  the  Rules  for  finding  Interefy  &C.  by  Prattice J  viz 


Whatis/.i34i :  16:3  at  iferC.  What  7.2  132: 11:  6  \p.C. 

100  part  is  /.  1 3 : 8 :  Anfw.  ja  40th  is  A53 :  6: 3 1  Anfwer. 

What  323  5 : 1 7  : 1 1 1  at  5  perC. 
a  20th  is  7.i  61 : 15:10 J  Anfw* 

Whatis/.  879: 10:  7  at  6perC . 
a  50th  —  7.17: 11:9! 

Multiply  by  .... ...3 

Produceth  52:15  : 5  5  Anfw. 

What  A933:  8 : 10  at  7  per& 
a 20th  7.4b:  13:  5^?  A  .1 
a 50th  7.18:13:  4S  • 
Sum,  l.6y.  6:  9 1  Anfw. 

What  671:  — :  2J  at  8  per  Cent . 
a  50th 7. 13  :  8  4 :  3 
which  multiply  by  .  .4 

Prod.  /.  53 : 13 : 7  d  Anfwer. 

•  ’  - — --  » — r/  “  *  'T'  ^  2  7 

,  a  10th  is  ~  7.47 :  5:51 
a  iothof  that  10.7.4: 14:6 £  dedu&. 
Refteth  rs  /. 42 : 1  o :  10 1  the  Anfwer. 


What  1.1916  :19:11  ±  &t  10  per  Cent. 
10th  is  7.  197  : 13  :  io|  Anfwer. 


See  more  of  computing  Intereft,  in  the  Ufe*of  Decimals,  Chap.  3. 


105 


Se&.  4.  Rules  of  Practice. 


I  fhall  next  very  briefly  {hew  the  Ufe  of  Rules  of  Pra&ice  in 
making  Allowance  for  Tare ;  which  is  an  Allowance  for  the  Bag,, 
or  whatfoever  a  Commodity  is  pack’d  up  in,  for  fome  things  more, 
fome  lefs.  The  Weight  of  the  Goods,  and  what  contains  them,  is 
together  called  the  Grofs  Weight,  and  the  Weight  of  the  Goods 
alone  is  the  Nett  Weight.  . 


N°  of 
Rules . 

141 

142 

144 

145 

14  6 


147 

148 

Example  to  Rule  143. 

C.  qr..  fib. 

Grofs  29  :  3  :  24  at  1 2  per  C. 


i  is  ►  .  3  :  2  : 

a  7th  of  that  8,0  :  2  :  3  4-  ded.  from 

|  -  the  8th. 

Reft eth  Tare  3  : —  :  23-^  =  Anfw. 

or  the - 

NettWeight25  :  3  :  - — -i;theGrofs, 

lefs  theTare. 


P 


Goods . 


Allowance  per 
the  112ft. 
——ft  1 6 


Currans  . ■  — 

Almonds,  Steel,  Hemp - 14 

Allum,  Salt-petre,  Tallow,  12 

Brimftone,Copperas,Cop- 1  g 

per, — - - - - - J 

Iron  Wire,  Lattin  Wire - 6 


Cotton  -  Wool,  LambsO 
Wool,  and  Poli/h-Wool,  >  4 

Feathers,  Hops - J 

Cotton-Yarn  5  ft  at  1 00  weight. 


Rules  for  the  floort  Working. 

Take  a  7th  of  the  grofs  Weight. 

Take  an  8th  of  the  grofs  Wt. 

From  an  8th  take  a  7th  of 
that  8th. 

Take  half  of  a  7th  of  the 
grofs  Weight. 

Take  half  of  what  it  comes 
to  at  1 2,  as  above. 

Take  a  4th  of  a  7th  of  the 
grofs  Weight., 

Take  a  20th,  or  half  a  10th 
of  the  grofs  Weight. 

A  General  Rule  (efpecially 
for  fuch  Rates  of  Tare  as 
are  moft  remote  from  being 
Aliquot  Parts  of  112ft; 
fuch  as  3,  $,  9,  xi,  &c.)  is 
this. 

Multiply  the  grofs  Hundreds 
by  the  Pounds  to  be  al¬ 
lowed  for  1  C.  and  for  the 
Quarters  of  Hundreds  and 
Pounds  take  a  Part  pro¬ 
portionable  of  the  Allow¬ 
ance  per  Hundred,  and  the 
Sum  is  an  eafy  -way  of  giv¬ 
ing  the  Anfwer. 


Example 


/ 


10(5 


Rules  of  Rrattice. 


Chap.  2. 


Example  to  Rule  145. 

C.  q r,  lb. 

Grofs  37  :  2  :  12  at  12ft  per-G. 

7  IS  ....  4*2122 

a  7th  of  that  8, — :  2  :  19  dedud  from 

- the  gch. 

Refts  =  4 :  -  :  3  =  the  Tare  at 

• - -  I- 2  per  C. 

7  of  that  is  2  :  -  :  17  the  Tare  at 6 
————per  C.  —  Anf, 

AthereS}^  :  2  *  wfNettWeight 


The  Example  to  Rule  143.  done' 
according  to  this  General  Rule 

148. 

Mulcip.{2* :  3  :  24  at  **£T 

- — “  1 1 2  "ft 

Prod.  —  348  ft 
for  the  3  qs.  9 
theft  24,  2} 


Sum,  or  3  C 
-~qy.  23 \  ft. 
as  before. 


For  Oil  imported  there  is  allowed  18  per  Gent,  (or  112  ft.)  Tare  * 

Now  fuppofe  I  import  180  Hund.  wt.  how  many  Nett  Tons  and. 
Gallons  is  there  ?. 

'the  Proof,  viz. 


C.  q.  ft.. 

180  :  0:0  Grefs, 


Ton  9  :  00  Gall.. 
Dedud  1 2 


Net"}8  :  24°  Gal.  Anf. 


\>r  ft.*  r  f  180  Hundr.  Grofs. 
MuInP'y  i  94  lb  Nett  Hundr. 


72 

162 


Gall. 


lb  jp£rGal==77)  15920ft.  (2156  (8  Ton. 

252)  .1 _ 

240  Gal.  reft. 


Rule  149.]  Take  a  20th  of  the  Grofe  Hundreds,  (is  here  9  Ton.) 
For  every  Ton  dedud  if  Gallon  ;  fo  9  and  f  of  9  is  12,  and  the' 
Remainer  is  the  Anfwer,  as  is  proved  above. 

Now  18  per  Cent,  is  127  Gallon  per  Nett  C.  therefore  what  Hun¬ 
dreds  are  in  Units  place  muft  be  multiplied  by  127  ;  and  for  the 
Quarters  of  C.  and  Pounds,  take  a  proportionable  part  of  127  :  from* 
the  Sum  of  all  which  take  the  i  f  Gallon  per  Ton. 

Another  Example  makes  this  plain ;  which  I  am  minded  to  do,  be- 
eaufe  it  has  not  been  before. 

What  Nett  Tons  and  Gallons  are  in  189  G  3  q.  21  ft.  Grofs  ? 
See  the  Operation. 

And, 


.  Sedt.  4. 


Rules  of  Rra&ice. 
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C.  189  :  3  •  21 

I 

_ k  - 


‘Ton,  Gull. 

9  :  ii2f  for  the  189  C.1 

9t  for  3  qrs.  >Grofs. 
27  for  the  21  ft. \ 

9  :  1 24  Sum,  Grofs. 

12  =  9  &  f  of  9  dedud. 


And  for  Proof  of  this  Work  by 
the  longer  way,  do  thus  : 

C.  1 89  :  3  :  2 1 
ibin  aNett  C.  94  multiply. 

7S<* 

1701 


17766  ft  in  189C.  And  in  3^. 

-  ssr*s.‘ 

T  are  Nett  88/. 

ft  77  17854  Sum.  thus 

Gall.  Gall.  *I2*94-  105.88. 

252)  238o(9Ton 
Anf. 

>  f 

and  1 12  ft  reft, 
as  in  the  fhorter  way. 

*fhe  Reafm  of  the  fhort  Rule. 

There  are  two  things  that  feem  to  fome  as  Difficultys  in  the 
fhorter  Way,  viz,. 

1.  Why  the  Hundreds  in  Units  place,  the  Quarters  and  Pounds, 
are  caft  up  at  the  Rate  of  127  per  Cent. 

2.  Why  ifjs  dedud-  , 

112  =  the  Grofs  C. 

dedud  18  per  C.  the  Tare. 


^d  for  every  Ton. 

As  to  the  1  ft,  you  fee 
in  the  Margin  that  in  a 
Nett  Hundred  there  are 
127  Gallons,  and  fome- 
what  more.:  And 

As  to  the  2d,  you  may 
obferve  from  the  Work 
in  the  Example  above, 
that  the  Units  place  of 
C.  the  Quarters  and 
Pounds  given,  are  work’d 
according  to  the  Nett  Meafure  of  1 27  Gall,  per  Nett  C.  But  in 
taking  a  20th  of  the  Hundreds  Grofs,  (or  half  the  Figures  to  the 
left  hand  the  Units  place  of  Hundreds)  that  half  makes  more  than 
Nett  Tons  by  17  Gallon  in  every  7  on,  as  per  Margin  above  >  and 
that  is  the  reafon  you  dedud  17  in  each  Ton. 

P  2  Note 


ft  94  =  the  Nett  C. 
ft>77)  \  1 2-rr  Gal.  per  C. 

Multiply  by  =  20  =  the 

Hund.  in  aTon,  and  it  gives  250^,  which 
Taken  from  the  Ton  grofs  252,  there 

Remains . .  17  Gallon. 


io8  Gain  and  Lofs.  Chap.  2. 

Note  that  Tret  is  an  Allowance  in  Merchandize  of  /.  4  at  104  for 
the  Duft  or  Refufe  of  the  Commodity  ;  and  this  is  deduced  out  of 
the  Suttle,  (which  is  the  Remainer  when  the  Tare  is  dedu&ed.}/ 

4,  *  . t  4  1  ’  »*  k_r  *  ‘  r  '*  I 

Sect.  V.  Concerning  Gain  and  hofs. 


''HIS  is  a  Rule  whereby  Merchants  or  other  Traders .  know' 
(when  they  have  bought  any  Commodity  by  wholefale)  how 
they  may  retail  the  fame  out,  to  make  any  certain  <  Gain  by  the 
whole  Parcel,  or  at  any  Rate  pen  Cent.  . . . 

Or  when  any  Goods  are  damaged,  they  know  hereby  what  they 
fhall  lofe  per  Cent,  or  by  the  whole,  in  felling  the  Pound,  Ell,  Yard 
Ounce,  &c.  at  any  Rate  lefs  than  it  coft. 

I  fhall  place  this  and  the  following  Se&ions  relating  to  the  Bufir 
nefs  of  T rade,  & cn  in  that  Order  which  I  judge  moft  proper  for 
them  to  be  learnt;  not  regarding  what  Method,  others  have  oh- 
ferved  in  treating  thereof.. 

Cafe  1.]  When  a  Merchant. buy eth  Goods  fora  certain  Sum,  to  find, 
how  the  fame  may  be  retailed  to  gain  a  required  Sum  by  the  whole. 

Examp.  A  Merchant  buys  ft  3780  Nett  of  Cotton- Wool,  for  126/. 
what  may  he  fell  the  fame  for  per  ft.  to  gain  /.  1 5  :  1 5  :  by  the  Sale  ? 

Rule.  Add  /.  15  :  15  : — to  the  Coft,  and  ^  r  » 
the  Sum  is  /.  141 : 15: — .  Then  fay,  If  ft  3780  ’0  .  jo 

coft  me  /.  141  :  15  : — ,  what  will  1  ft  coft  >  ^7  14l?i  *$::I 

Divide  the  Pence  in  141 /.  15  s.  by  3780,  and  the  Quotient  is  9  4. 
which  it  muft  be  fold  for  per  Pound,  to  gain  /.  13:15:  in  all. 

Cafe  2.]  Admit  I  bought  15  Bales  of  Linen  at  /.  17  :  15  vper  Bale,  , 
how  much  muft  I  fell  it  for  per  Bale,  to  gain  10  per  Cent,  by  the  Sale  ?, 


Adi 


I.266 :  5  Bales  15  at  17  l.  if  s.  each. 


26  : 12  :  6 


17 


The  Value  of  the 
Linen,  and  io  per 
Cent. - - -  • 

You  fee,  by  Pradtice,  the  Value 
of  the  Bales  is-  /.  2  66  :  j  : — • 

Then  as  100  to  10  : :  fo  I.266 :  5 
to  /.  26  :  12  :  d  ;  which  is  the  Ad¬ 
vance  at  10  per  Cent,  which  added., 
as  above,  makes  l.  292  :  17  ;  d. 


/. 255  at  17 /. 

7 10  at  10. 

3  :  i-5  at  5- 

h  2  66  :  5 ,  Val.  of  the  Bales. . 
/.  /.  /.  s.  /. 

100*  10  : :  2 66:  5.  2<5-/A-V 
Bales*  /.  s.  d.  Bale.  L  s.  d» 
15.  292:17:6  ;m.  s^siosd* 

[Then* 


Sedt.  5.  '  GUftt'  and  Lofs.  109 

Then  as  iy  Bales  to  /.  292  :  17  :  6  : :  fo  is  i  Bale  to  1. 19  : 10 :6  ; 
which  is  the  Anfwer  :  for  15  Bales  at  /.  19  :  10  :  5,  is  /.  25)2  :  17:6, 
the  Coft  and  Intereft  propofed. 

Cafe  3.]’  A  Merchant  bought  Broad-Cloth  at  /.  20  per  Piece  ready 
Money,  and  fold  it  again  for  /. 2y  :  10  :  —  per  Piece,  to  be  paid  at 
the  end  of  fix  Months  :  What  does  he  gain  per  Cent,  in  12  Months  ? 
Anfwer,  /.  5  5  per  Cent. 

Firft  fay.  As  20  the  Coft  to  /.  y  :  10  :  —  the  Gain  : : 

So  is  /.  100  to  /. 27  :  10  :  —  the  Gain  in  fix  Months. 
Secondly  fay.  As  fix  Months  to  l  27:10:  — 

So  is  12  Months  to  /.  y  y  the  Gain  per  Cent,  per  Ann. 
Cafe  4.}  lit  Cafe  of  Lofs  you  muft  dedu&  inftead  of  adding.  Thus 
a  Merchant  bought  20  Bags,  containing  6020  lb  Nett  of  Cotton  for 
/.  301 ;  but  being  damaged  by  Sea,  he  is  willing  to  lofe  10  per  Cent . 
What  muft  he  fell  it  for  per  Pound,  to  lofe  that  Sum  ? 

1  ft.  You  fee  by  the 

firft  Proportion,  that  the  /.  /.  /. 

Lofs  by  the  whole  will 
be  #30  :  2  :  — ;  which 
deduced  from  the  Coft, 
there  remains  /. 270  :  18. 
therefore  as  6020  ft>. 

Cotton  is  to  /.  270  m  8  : : 
fo  is  life  of  Cotton  to 
10  d.  the-  Anfwer. 

This  is  fuffieient  to  fhew  the  Arithmetical  Work  of  Lofs  and 
Gain  :  How  the  Account  thereof  (or  of  Profit  and  Lofs)  is  kept  in 
Books  of  Accounts,  isfhewn  in  m y  Merchant’s  Magazine.  But  this 
Book  is  not  intended  to  be  a  Treatife  of  Merchandize,  but  to  teach 
all  kind  of  Arithmetic. 


100. 


10  :  :•  3  or. 
Deduct  3  o 


/.Lofs. 
30  :  2  : 


Remains  /.  270 
tfe  6020.  1.2  jo  :  18  :  — 


18  :  — 
d. 

:  fb  1.  10 


qr. 

2  -4-L 

5  2  x  5 


Sect.  VI..  Fellowfhip* 

'  t  ■  r-  ■  -  -l  a  w  .  *  -  V  .  i  .  A  ,  .  .  L  «  <  -V .  W  ’  »  A  S'  H-  A  ‘  •  ■  J  '..i 

FEllowfliip  is  the  Application  of  the  Rule  of  Proportion,  {hew*- 
ing  what  fihare  of  Gain  orXofs  every  Merchant  of  thofe  who 
trade  in  company  fhall  have,  or  bear  in  proportion  to  his  fhare  of 
the  general  Stock ;  and  confequently  by:  this  Rule  alfo  thofe  who 
have  underwritten  Policies  know  how  to  fettle  their  Averages,  in 
cafe  part  of  what  is  infured  be  loft,  .proportionably  to; what. each  - 
has  fubfcribed.  ,  ; 


HO  .vc  TeHovj /hfe '  Chap,  v 

So  that  this  may  be  called  the  Rule  of  Biflribution,  or  (in  cafe 
of  Lofs)  of  Contribution,  (of  the  Profits  obtained,  or  of  Lofs; 
fuftained.)  - 

Quefi.  i;  Two  Men  let  to  freight  a  Ship,  wherein  the  firft  hath 
■nr*  the  other  7  v  and  when  the  Voyage  was  performed,  and  all 
Charges,  deduded,  the  Nett  Profits  are  found /.  480  ;  What  mult 
each  have  ? 

Rule. ]  In  this  Cafe  divide  the  whole  Gain  by  the  Number  of 
Shares,  and  multiply  the  Quotient  by  each  Man’s  particular  Share, 
and  the  Products  are  the  Anfwers,  thus  : 

Or  thus, 

15.  480  ::P.  *70?  dWay_  1 6)  ,480  (30  by  9  is=/.  270  sift.' 


-  id.  480  : :  7.  210, 


480  Sum. 


by  7  is=/.  210  the  2d. 
Proof  /.  480  Sum. 


Quefi.  2.]  Five  Merchants  trade  in  Company  ;  A.  put  in  1173  /. 
B.  800,  C.977,  D.  562,  and  E.  1000  /.  and  having  each  continued 
his  Share  firft  put  in  Stock  till  the  Profits  were  computed  and  a 
Dividend  made,  they  find  they  had  gained  by  Trading  253 12 /. 
What  muft  each  have  ? 

This  is  beft  done  by 
the  Rule  of  Proportion, 
as  you  fee  :  For  as  the 
whole  Stock  is  to  the 
whole  G^in  : :  fo  is  eve¬ 
ry  one’s  Share  in  the 
Stock  to  his  Share  in 
the  Gain; 

The  Sum  of  theFrac- 
tions  is  4,  as  per  Addi¬ 
tion  of  V  ulgar  Fra&ions, 

Chap.  2.  Sett.  2.  Head  3.  And  the  Aggregate  of  each  Man’s  Pro* 
fit  makes  the  whole  Gain  ;  which  proves  the  Truth  of  the  Rule 
and  Operations.  > 

Quefi.  3J  Three  Men  underwrite  a  Policy  of  Infurance,  viz,. 

A.  is  contented  with  the  Infurance  to  pay  in  cafe  of  Lofs,  /.1000 

B .  is  contented  with  the  Infurance  for - —  ■■■  75a 

C.  for ■■  11  '■"***«*«"'  . . ■*'  550 


Sum  or 

The 

Each 

•Each  Man’s 

whole 

whole 

Mans 

Share  of  the 

Stock. 

Gain. 

Stock. 

•  Gain. 

4512. 

25312  .v 

till. 

A. 

4512. 

25312  : 

800. 

■8-  4487  4  ttt 

4512. 

25312  : 

977- 

;'£5*8o&t£ 

45)12. 

25312  : 

v  5.62. 

•X>.  -J  I.5 

4)1-2. 

253  12  «:• 

IOOO. 

■E-56a9TTTi 

tyj  i.*. 

The  Sum;  for  Proof,  25312 


Now  it  happen’d,  :that  being  clofely  purfued  by 
Pirates,  they  were  obliged  to  lighten  the  Ship,  by 


Sum  /.  2300 
throwing 


throwing  over-board  Goods  to  the  Value  of  T.  45:0  ,•  what  muft  each 
Subscriber  bear  of  that  Lofs,  in  proportion  to  what  he  has  infured? 

The  Proportion  is  as  / 

the  whole  Sutrr  infured  l.r  l.  Lofc.  /. 

•  ^  '  ■  *  *  *■ ■  *  9  r  \ 

is  to  the.  whole  Lofs-  2joq>.  450:1100.0.  195  =2  A’s  Lofs. 

/.  450 :  fo  is  the  Sum,  2300.  450::  750.  146^  =  B's  Lofs! 

each  Infurer  fubferibed  2300; 450  : :  550.  107 -'A  =  C\  1  oft 

to  his  PiopGrtim-Qf  tile:  ' 

Lofs,  as  appears  by  the  Sum  for  Proof,  /.  450 

Operation  in  the  Margin. 

Or  if  you  would  know  what  the  Lofs  is  per  Cent .  to  make  the 
Average  ,  this  is  only  done  by  one  Single  dired  Proportion  thus, 
2300.  450  ::  iqo.  !9tt>  which  is  the  Rate  per  Cent,  to  be  paid,  as 
is  proved 

by  multi-  A’s  10  Hund.  multipl.  by  the  Rate  ipi-f  gives  /.  12544. 

plying  the  Bys  77  Hund.  by  the  Rate  ip7?!  gives - —  /.  14544 

100  /.  that  C’s  47  by  the  Rate  ipfy  produceth - — * —  /.  107'i 

each  infu-  * 

red  by  the  Rate  per  Cent .  as  in  the  Margin. 

Queft.  4.]  Three  Men  bought  120  Acres  of  Land  for  /.  2400  ,*  for 
which  A.  was  to  pay  7,  B.  a  3d,  and  C.  a  4th  of  the  Charge,  and 
were  to  have  the  like  Proportion  of  the  Land :  how  much  muft  each 
pay,  and  have  of  the  Land,  according  to  the  true  Intent  and  Mean¬ 
ing  of  their  Contrad  ?  For  to  think  that  7,  7,  and  7,  will  make 
but  one,  is  abfurd,  becaufe  a  3d  is  more  than  a  4th,  and  7  and  } 
makes  1.  The  Anfwer  is  found  as  follows. 


•7  of  Acres  120  is  5o ;  and  of  /.  2400  =  1200 

7  is  .  .  . . .  .  40 ;  and  . .  .  . . /.  800 

4  is . .  30  j  and  . . /•  600 


Acres  130 


Sums  /.  25oo 


Too  much  by  10  and  ...»  1.  200 

Therefore  I  fay,  If  130  abate  10,  and  l  2600  muft  abate  /.  2007 
what  muft  each  abate,  to  anfwer  the  intended  Contrad  ?  Thus  ,• 

Acr.  Acres.  /• 

130.  10  : :  60.  4 -rF  and  if  1.2600.  200  :  :  1200.  92  fs  =  ^5sDed. 

150.  iq  : :  40.  3 Ty . L2600.  200  :  :  800.  61^*  =  B’s 

130.  io  :  :  30.  2~y  .  .  . , .  ,  I.2600.  200  :  :  5oo.  46 T%  —  Cs 

Acres  ia  Sums  1 2*0 


ill  Fellowjhip.  Chap,  %i 

So  that  the  Dedudions  of  the  refpedive  Acres  and  Pounds  being 
made  (as  per  the  .Rules  in  Subftradion  of  F rad  ions)  from  their 
apparent  Shares,  above,  '  .  ,  .  ,  (  , 

A  muft  have  Acres  55tV>  and  pay  /.  11074?*. 

<J3.  muft  have  Acres  i6~\y  and  pay  /.  73  8 44* 
wer  is,  ^  mu^.  ^ave  ^cres  27T9r,  and  pay  /.  5*3 44- 

Acres  120  Sums  /.  2400  Proof. 


Or  the  Analogys  (or  Proportions)  above,  may  be  done  from  the 
Parts  each  is  to  have,  by  reducing  the  Fradions  f>  t>  and  4>  into 
a  common  Denominator ;  as  /T,  A,  and  TV  :  For 

As  the  Sum  of  the  Numerators  13,  is  to  10,  and  to  200  : 

So  is  each  Numerator  6,  4,  and  3,  to  the  Proportion  that  each  is 
to  dedud. 

Acres.  /.  . 

Thus  as  13.  10  ::  6.  4ry  And  as  13.  200  : :  6.  92-?%. 

13.  10  : :  4.  3-^  And  as  13.  200  : :  4.  61-7. 

13.  10  : :  3.  27%  And  as  13.  200  :  :  3.  4 6tt* 


When  'Time  is  conftdered  in  Partner/hip ,  You  muft  multiply ‘  the 
Money  in  Stock  by  the  Time  it  continued  therein,  and  work  -with 
the  Produds  as  by  the  Rules  above,  and  as  in  .the;  Exam  pie  fol¬ 
lowing. 

Queft.  5.]  A.  and  B.  trade  in  Partnerfhip  .for  one  Year.  A.  put 
into  Stock  l.  200,  and  at  4  Months  end  he^withdrew  /.  40,  and  at 
9  Months  end  put  in  /.  170.  B.  put  in  at  *  firft  /.  150,  and  at  7 
Months  end  I.200  more,  and  at  the  end  of  10 'Months  he  takes  out 
I.160:  they  gain  700,  what  muft  each  have  of  it  ? 


A’s  1.2 00  :  4  Months  is  800  )s  of-thefe, 

1 160  :  5  Months  =  800  >-  produfts  ?•  259° 

/.330  :  3  Months  ’=.990  3  J 

B’ s  Months  =<-io;o)Sum  thefe 

35°:3M°ntS=ITC  Produfts 
190  ;  2  Months  2=  380J 

Sum  Total  =  5070 

Then  5070.  700  : ;  2590.  357444  =  Ays  Profit. 

5070.  700  : :  2480.  342 444. -B’s.  Sum  /.700  =  the  Proof. 


Queft.  6. A  Ship’s  Company  take  a  Prize  worth  tfooo  /.  Now 
the  Captor  having  on  board  the  following  Officers,  Midftiipmen 
•  and 
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and  Sailors,  who  are  each  to  participate  of  the  Prize-Money  ac¬ 
cording  to  his  Pay  and  Time  entred  on  board  >  which  was  thus. 

8  Officers  entred  on  board  10  Mon.  at  50  r.  per Mo.  7  What  muft 

10  Midfhipmen . 9  Mon.  at  35  s.  per  Mo.>each  have  of 

150  Sailors  . . 8  Mon.  at  25  s.  per  Mo.  j  the  Prize  ? 

Mon. 

8  multip.  by  10,  and  that  Prod,  by  lz  :  10,  produceth  /.200  : — : — 
10  mult,  by  9,  and  that ....  by  1  : 15,  gives  ....  157  :io: — 
150  ....  by  8,  and  that ....  by  1  :  5,  is . 1500  : — : — 


Then  I  fay. 

As  18577.  6000  : :  200. 

18577.  6000  : :  157: 10. 
18577.  dooo  :  M500. 


Sum  ...  1857:  to:  — 

.  ./ll0  7  To  be  divided  equally 
4  3  ttt  j  among  the  Officers. 
508-fyTT,  Among  the  Midfhipm. 
4845t*1Vt>  Among  the  Sailors. 


Sum  for  Proof  =  /.  <5ooo 


Sect.  VII.  Equation  of  Payments. 

BY  this  Rule  or  Part  of  the  Application  of  Arithmetic,  Men  dif- 
cover,  when  feveral  Payments  are  due  at  different  Times,  how 
to  fix  upon  one  certain  Time  when  the  whole  may  be  paid  at  once, 
without  Lofs  to  the  Debtor  or  Creditor. 

'  T ’be  General  and  True  Rule  is. 

As  the  Total  of  the  Sums  payable  :  is  to  a  Unit  (or  1  Month) 

So  is  the  Sum  of  the  Products  made  of  each  Sum  in  its  refpe&ive 
Time, 

To  the  true  Time  when  the  whole  ought  to  be  paid. 

There  is  a  certain  Gentleman,  who  makes  fome  figure  in  thefe 
kind  of  Sciences,  and  he  denies  the  Truth  of  this  Rule  ;  which  I 
lhall  prove  under  my  fecond  Queftion  to  be  juft,  not withftan ding 
his  Pretence  of  its  being  erroneous. 

Qiiefl.  1.  A.  is  indebted  to  B.  1. 100,  to  be  paid  at  the  end  of  three 
Months,  alfo  /.200  to  be  paid  at  the  end  of  4  Months,  and  It, 00  to 
be  paid  at  the  end  of  5  Months  :  Now  to  prevent  the  trouble  of ' 
many  Meetings,  they  agree  to  have  but  one  Payment  of  the  three 
Sums  at  one  time ;  theQueftion  is,  when  that  muft  be,  without  lofs 
to  either  A.  or  B. 

QL  According 


%  ...  Equation  of  Payments.  Chap.  2^ 

According  to  the  foregoing  Rule, 

.  /.  100  multiplied  by  3  Months,  produceth  200”)  0 

200.. Vf;...  by  4..  .  !ooS>Sum  2500  of 

.  theProdu&s. 


260 

300 


by  4 
•  byy 


l.  600  Sum.  /.  Mon.  1.  Mon. 

Then  I  fay,  600.  i  :  :  2600.  47' 

The  Time  fought  is  47  Months ;  at  the  end  of  which  time,  if 
the  I.600  be  paid,  neither  Party  will  fuftain  Lofs,  as  I  fhall  prove 
by  and  by. 

Quefii  2.]  A.  oweth  B.  5  Sums  of  Money  to  be  paid  at  5  Pay¬ 
ments,  viz*. 

L  100  ready  Money  ^  A.t  what  time  muft 

200  at  the  end  off  a  Month,or  A  of  a  Year,  r  the  whole  be  paid 
300  at  1  Month’s  end,  '  ■  >  without  Lofs  to 

400  at  3  Months  end,  C  A.  or  B  ? 

5  00  at  6  Months  end,  3Anfw.3TV  Months 

/.  100  ready  Money. 

200  multiplied  by  7  a  Month  ==  /.  100 

3  00  by  1  Month - - - ==  300 

400  by  3  Months - - - =  1200 

500  by  6  Months - -  3000 

CJ  Tir  1  in . .  i  w 

>  1500  =  Sum.  4<5oo 

Then  as  1500.  1  :  :  4600.  3 TV  ==  the  Anfwer. 

Now  that  this  is  the  true  equated  Time,  will  appear  thus:  For 
if  the  Intereft  of  the  refpe&ive  Sums  for  their  Times  be  eqyal  to 
that  of  the  whole  for  the  equated  Time,  I  think  the  Truth  of- the 
Anfwer  can’t  be  deny’d. 

Now  you’ll  find  l.  100  ready  Money  Intereft  to  be  /.  o :  o 
Intereft  of  l.  200  for  7  a  Month  at  j  per  Cent,  is  — :  8 

300  for  1  Month  is  "  "  1  .  ^  . _ 

400  for  3  Months  is  —  ■■  -  5  ;  —  ; 

500  for  6  Mon.  (all  at  5  per  Cent.)  is  1 2  :  10  : - 

the  Sum  =  ip  :  3:4 

ter.  for  Months  ^  whoever  will  take  the  fmall  pains  to  examine,  will  find, 

I  take  from  That  the  Intereft  of  /.  1500  for  3TY  Months  is  the  very  fame  Sum. 
that  ofa  Year  But  no  wonder  he  denies  it,  who  denies  the  common  Way  of  com-  v 

-proportionably* .  ■  j  * 

*  pitting;  - 


o 

4 
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puting  fimple  Intereft,  tho  always  pra&ifed  by  his  Betters  ;  and  he 
may  as  well  pretend  that  it  ought  to  be  computed  by  way  of  Com¬ 
pound  Intereft  for  every  2d  in  the  Year,  as  objed  what  he  has  ad¬ 
vanced  againft  the  general  Ways  and  Rules  given  by  every  body  but 
himfelf,  for  working  Queftions  both  in  Intereft  and  Equation  of  Pay¬ 
ments,  which  I  have  in  the  laft  Example  fufficiently  proved  to  agree, 
tho  I  never  did  fee  the  Truth  of  Equation  proved  this  way  before  ;< 
which  I  hope  will  be  a  Satisfa&ion  to  the  Ingenious,  as  will  alfo  the 
Novelty  of  the  laft  Queftion,  & c. 

And  as  a  farther  Proof  to  fhew  the  Agreement  of  other  Rules 
to  the  firft,  (or  common  one  above)  and  that  it  is  univerfally  true 
for  any  Sum  ;  I  will  find  the  equated  Time  under  the  firft  Que- 
ftion,  without  taking  notice  of  the  Sums  of  Money,  only  the  Parts 
of  any  Sum,  and  of  the  Time  when  payable.  As, 


Parts  of  Payable  at  Produfts  of  Being 
any  Sum.  thefe  Mon.  thefe  two.  Months. 

%  7  at .  3  .  i  T 

7  at .  4  ’ .  t  iy  >Thefe  3  add. 

7  at .  5  .  ~  27  3 

^  ....  *  v  *  •  -  ij  '  *  '  •  A  .•  i  4  J  -  j: 

Sum  —  the  equated  Time  above  ==  4-f  as  before. 

And  thus  might  the  Equation  of  Time  be  reduced  into  Tables. 

/.  Mon.  I . 

Queft.  3.]  I  lent  my  Friend  If  500.  5.  750 

/.  yoo  for  5  Months  ;  for  what  5 

time  muft  he  lend  mej.750,  to  — — 

recommence  my  Kindnefs  to  him  ?  75)  25°°  (37  Months  for,  An- 

This  is  done  as  in  the  Margin.  f  Iwer. 

And  for  Proof  of  this,  ,  25 

^Intereft  at  5  per  Cent .  of  /.  500  :  5  Months  1  si  10  :  8  :  4 

of  l.  750  ••  3  j  Months  /.  10  :  8  :  4 


*  < 

M 


Sect.  YIIL  Barter . 

,  ft  *.  ii.  -  *<{*’'  1  . 

B  After  or  Commutation  is  a  Rule  among  Traders,  whereby  they 
do,  by  confidering  the  Price  of  their  Goods,  whether  as  for 
ready  Money  or  advanced  in  Barter,  fo  proportion  the  Rates  and 
Quantities,  as  to  know  how  much  of  one  Specie  may  be  exchanged 
for  any  quantity  of  another  kind  of  Commodity.  And  all  this  is 

O  2  difco- 


ri°  Barter,  Chap.  i. 

difcovered  by  that  Golden  Rule  of  Single  Dired  Proportion,  as 
appears  by  the  following  Examples. 

Quefl.  i.]  A.  hath  1752  Ells  of  Linnen  at  2  s.  9  d.  per  Ell  ,*  B.  has 
Cheefe  at  31  x.  per  C.  How  much  Cheefe  mull  B.  dve  A.  for  his 
Linnen?  See  the  Operation. 

In  this  Cafe  it  will  be  necelfary  to  know  the  Value  of  A’s  Linnen 
only  in  Shillings  thus. 


3  5  04  at  2  x. 
*^that  —  876  at  6  d. 
T  that  =  43  8  at  3  d. 


Shill.  =  48 18  Sum. 


idly,  Then  fay.  If  3 1  s.  buy  r  C:  of 
Cheefe,  what  will  4818  s.  buy  ?  An¬ 
swer,  1554-i. 

s.  C.  Cheefe.  s. 

31.  1  ::  4818  C. 

171 

So  that  B.  mufl  give  A.  - 

j55tjC.  of  Cheefe  168 
for  his  Linnen.  - 


Queft.  2.J  A.  has  Dozen  of  Hats  (or  624)  which  he  values  at 
* *•  6  ^ady  Moneys  but  in  Barter  expeds  2  x.  9  d.  per  Hat.  B.  has 
Cotton  at  10  d.  per  Pound  ready  Money.  How'  much  Cotton  mufl 
he  give  for  the  Hats,  at  a  Price  advanced  in  Barter  proportionably 
to  A’s  Advance  in  Barter  ?  J 

ill. fey,  II  A  s  2  x.  6  d.  advance  3  dy  what  does  B’s  10  d.  advance  ? 
d.  d.  d.  d. 

30.  3  : :  10.  1  —  B’s  Advance  on  a  Pound  of  Cotton  ;  fo  it 
is  11  d.  per  Pound  in  Barter, 

2dly,  The  Value  of  <524  Hats  at  2  s.  9 d.  is  d.  20592. 
d.  lb  Cotton,  d.  ft  Cott. 

?dly  fay.  If  11.  i  :  :  20592.  1872  for  Anfwer.  . 

And  for  Proof  of  this,  624  Hats  at  2 t.  9  d.  each  is  /.'  85  :  16  : _ 

Andfois  1872  ft  of  Cotton  at  1 1  d.  per  ft  /.8j  :i6  : — 


Quefl.  3 .]  Two  Merchants  have  various  kinds  of  Goods  to  bare 
ter :  A.  has  Indian  Silk  735  Yards  at  8  s.  6d.  but  in  Barter  will. 

have  iqs. 

;  Canes  5:32  at  3  x.  but  will  in  Barter  have  3  s.  4  d. 

Muflin  1 6  Pieces  at  l.  4,  but  will  ha1 
B.  has  Scarlet  Cloth  at  /.  1  per  Yard, 

Glafs  Manufadure  at  /.  o  :  1  :  8  per  Pound, 

Ditto  finer  at. — ;  2  s.4  per  Pound,' 

How 


re  in  Barter  4  /.  10  x. 
^Ready  Money. 


Secft.  8. 


Barter. 
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How  many  Yards  of  Cloth,  and  Pounds  of  each  kind  ofGIafs,  (of 
each  a  like  Number)  muft  B.  give  A.  advancing  his  Goods  propor- 
tionably  alfo  in  Barter  ?  To  anfwer  this  Queftion, 

ift,  See  what  A’s  Goods  amount  to  at  his  bartering  Price  thus  : 
735  Yards  at  10  s.  each,  is  7.  367  :  10  : — ) 

532  Canes  at  3/.  4 d . 7.  88  .*  13  :  4  >Sum  7.528  :  3  14 

Muflin  i5  Pieces  at  7.  4  :  10  :  —  7.  72  :  —  :  — j 
2dly,  The  Difference  between  the  Sums  of  A’s  ready  Money  and 
bartering  Price,  isnj.  10  d.  therefore  what  £.  muft  advance  in 
proportion  is  thus  : 

As  the  Sum  of  the  Ready-Money  Rate  of  one  of  each  of  A’s 
Goods,  7.  4  :  1 1  :  5 

Is  to  11  f.  10  d.  the  Sum  advanced  upon  one  of  each  in  Barter  : 

So  is  B’s  7.  1  :  4  :  —  the  Sum  of  one  of  each  of  his  Goods, 

To  31.  1  d. -tV^V  B’s  Advance  in  Barter  ;  which  muft  therefore 
be  27  f.  1  d.  t-Vt  f°r  the  Price  of  1  of  each  of  his  Goods. 

3dly  fay,  If  27 s.  1  d.  — VV  huy  1  of  each  of  B’s  Commodity's,; 
what  will  7.  528:3  :  4,  the  Value  of  A’s  Goods,  buy  of  eac  h  of  B  ? 
It  will  ftand  thus  ; 

7.  s.  7.  s.  d. 

27  :  1  tVVt-  i  :  :  528  :  3'-:  4.  3 y-f-frl. 

So  that  the  Price  of  A’s  Goods  will  buy  389-^—^  Yards  of  B’s 
Cloth,  and  as  many  Pounds  of  each  fort  of  his  Glafs. 

And  for  Proof  of  this  youhl  find  that  389-f- ffr?  at  27  s.  i~3-d-/Td. 
each,  (being  a  Set  of  B’s  Goods,  or  1  of  each)  will  amount  to 
l.  5  28  ;  3  :  4,  the  Value  of  A’s  Goods,  according  to  his  advanced 
Price  in  Barter. 

Or  you  may  find  the  Price  in  Barter  that  B.  ought  to  rate  each 
fort  of  his  Goods  :  for,  B’s  Advance  in  Barter. 

7*  ^  d.  s.  d«  s.  s.  d. 

As  A’s  4  :  11  :  5.  11  :  10  : :  20.  to  2  :  7t44t  on  Cloth. 

4:11:5.  1 1  :  10  : :  1 : 8.  to — :  2-rrVr  on  Glafs. 

4:11:5.  11  :  10  ::  2:4*  to  — :  3-7VVV  on  ditto. 

And  by  thefe  particular  Prices  of  B’s  Goods,  you  may  not  only 
prove  the  Truth  of  the  foregoing  Operation,  by  feeing  what 

s . .  d. 


38pyTTTT,will  C22  :  7-Ahr  Per  Yard  of  Cloth,}  Whofe  3  Produ&s 
amount  to<  1  :  1  ter  ^  of  Glafs,  >added  together,  wUY 
at  (  2  :  7-fV+V  Per  ^  ditto  fine,  J  make  7.  5  28  :  3  :  4.  L 

But  if  you  were  not  to  deliver  an  equal  Number  of  each,  but  ac¬ 
cording  to  any  Proportion,  you  may  now  eafily  do  the  fame. 

'  And. 


1 1 8  Exchange.  chap.  z. 

fnWrf1  have  *he  Reader  a  farther  Account  of  the  Ufe- 

fubefs  and  Extent  of  this  Rule  of  Barter,  &c.  than  has  been  done  by 

y  Authoi  before,  to  make  it  agreeable  to  the  other  Parts  of  the 

cenre/t.regi°inf  ’  aI  whl<£  1  doubt  not  buc  will  be  gratefully  ac¬ 
cepted  by  the  Ingenuous  Reader.  K  y  ac 

* 

Sect.  IX.  Exchange. 

AS  the  former  or  left  Sedion  exhibits  Rules  for  the  Bartering 
w0ne  Commodity  for  another ;  fo  this  fliews  how  to  ex- 

for  BdlsM6vey  Anther6  f’  "’j"  the  °f  Negodation,  Money 
for  p  u  therefore  this  is  the  proper  place  where  Rules 

I  n  C,,anSe  ought  to  be  inferted,  as  being  another  kind  of  Barter 
certain  AcoC  T  deader  with  an  unnecelfary  and  u„- 

(about  wJ„ch  moft  d.flcrj  bee*  they  £l,„  have  Money  ,o  S’ 

T.  <LT7("cdJ! n? Cou,re, i"d  ■' 

by  fever d  r  l  ft  f  according  as  foreign  Trade  is  influenced 
IhallSrh w ^fiances  relating  to  this  or  that  Country  ;  only  I 

of  Eight,  f0rtS  of  Pieces 


The  Piece  of  8  Pillar- 
Piece  of  8  Seyil  — 
Piece  of  8  Mexico * 
Piece  of  8  Peru  — 


Height. 

Tr«e  Value. 

dw.  gr. 

S ’•  d. 

^  * 

4  :  <*  + 

4  •  o 

*  * 

4*o 

4  •  > 

m  “  P1“es 

whi;h  nLP°Ulld-jF/7^”/-  4d-  in  Value- 1  Pound  Sterling ;  in 

““  eid,”geS  "th  ***** 

p"“- M"  ****** 

excL^”“hTi°“  bd”g  k  V*'U'  •*"%)'  £•»*< 

A^wi'Kr'' C'ow"  0°V^4,.ei  M. 

But 
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But  the  Courfe -of  Exchange  is  fometimts  higher  and  lower  than  the 
Rates  above,  which  are  called  the  Par  of  Exchange. 

6.  I  fhall  next  Ihew  the  Nature  of  Exchanging  by  Bill ;  and  idly 
how.  to  call  up.  Bills. 

The  firft  I  cannot  do  more  effe&ually  than  by  giving  the  Form  of 
a  Foreign  Bill*  and  that  is  thus  : 


Rotterdam,  April  10. 1716.  for  7.1272  : 13  :  4  Flemijb  at  3 3/.  4 d.-per  Pound  Sterl. 

A  T  Ufance  fay  this  my  firft  of  Exchange  unto  Mr.  Edward  Jones,  or  his 
Order,  Iwelve  Hundred  Seventy-two  Pounds  Thirteen  Shillings  and  Four 
Pence  Flemilh  ;  Exchange  at  Thirty-three  Shillings  and  Four  Pence  per 
Pound  Sterl.  for  the  Value  received  of  Mr.  John  Hall,  and  account  it  to 

ToMejfieury ^Andrea  and  Jean  Tour  Humble  Servant 

Varelft,  Merchants  ^London.  Herman  Vanderltagen. 


Hence  tis  plain,  that  _Hii// pays  the  Money  in  Holland,  (and  is 
called  the  Remitter;  to  Vanderftagen  (who  is  the  Drawer)  drawing- 
his  Bill  on  the  Varelfls  (his  Correfpondents  at  London)  to  pay  the 
Value  to  Jones  at  London ,  who  is  Hall’s  Correfpondent.  7 

And  thus  there  are,  you  fee,  four  Perfons  concerned  in  a  Bill  of 
Exchange,  viz.,  the  Remitter,  the  Drawer,  he  that  pays  the  Bill 
and  he  to  whom  it  is  paid.  Note,  Ufance  is  the  Time  between  any  Dal 
of  one  Month  to  the  fame  Day  of  the  next.  J  J 

7.  The  next  thing  is  to  Blew  how  this  Bill,  &c.  is  converted  into 
Pounds  &c.  Sterling  Money ,  which  is  the  principal  thing  intended 
by  the  Rule  of  Exchange  as  tis  here  placed  ;  i.  e.  to  Ihew  how  to 
reduce  one  Country  s  Coin  to  another. 

s»  dt 

Flemifh  1 272  :  13  :  4  A  Blotter  Way  thus : 


s.  dt  - - 

33:4.  25453 

12  12 


lull  :  13  :  4  Flem, 
3  mult. 


Pen.  Fkm.  400  )  305440  (75?  /. 

1  —I  -  • 

’  25 


Divide  by  5)3818  :  00  :  o 
Anfwer  =  l.  7<?3  :  12  :  -  Sterl- 


14 

r- - - - 

240  refls  /. 
20  s.  mult. 

400)  4800  ( 12  St 

I  I 


Q 


no  Exchange.  Chap.i. 

So  that  in  /.  1272  :  13  :  4  Flemish  there  are  /.  7 63  :  12  :  —  Sterling. 
And  thus  Dutch  Money  may  be  reduced  to  Englifh  at  any  Rat e  per 
Pound  Sterling  ;  but  in  the  above,  of  33  s.  qd.  Flemijh  per  Pound,  the 
Work  is  performed  much  Shorter,  as  above  toward  the  right-hand 
Margin. 

8.  And  if  a  Bill  is  drawn  from  Lisbon  of  Mill-rea’s  143  2  at  6]s.  iod f.*f 
Sterling  per  Mill-rea ;  how  much  Englifh  Money  is  that  Bill  ? 

Mill-re  a.  s.  d.  Mill-re  as. 

1.  6  ;  io-£- :  :  1432  1432  at  6  s.  10  d.  ^ 


By  Pra&ice,  f  =  477  :  6:81 
and  -rls-  =  11  :  1 8  :  8> 
And  1432  multip.  by  5,  and  divided  by  8  =  3  :  14  :  yj 


Anfwer,  Sterling  l.  492  :  19  :  n 

p.  Now  fuppofe  the  Dutch  Bill  above  be  endorfed  and  Pent  to 
Leghorn ,  at  56  d.  Sterling  per  Piece  of  8  ;  and  if  it  be  again  endorfed 
at  Leghorn ,  and  remitted  to  Amflerdam ,  the  Exchange  at  937  Bence 
Flemijh  per  Piece  of  8  :  how  many  Pieces  of  8  mull  be  paid  for  the 
Bill  at  Leghorn ,  and  how  many  Pounds  Flemijjo  at  Amflerdam ,  accor¬ 
ding  to  this  Courfe  of  Exchange  ? 

id,  In  /.  7 63  :  12  in  the  Bill,  there  are  183264  Pence  Sterling  ; 
which  divided  by  56,  gives  3272-?-  Pieces  of  8. 

2dly,  3272-7-  being  multiplied  by  93 f  Pence  Flemijh  for  each  Piece 
of  8.,  or  129  °*  by  2  8-f  produceth  ‘  42-4^  Pence  Flemijh  ;  and  be¬ 
ing  divided  by  12,  and  then  by  20,  gives  Poun As  Flemijh  1. 1272 113:4 
as  above,  which  proves  the  Truth  of  the  whole  Work. 

10.  But  thefe  Quell  ions  will  be  fo  eafy  to  thofe  who  have  pro¬ 
ceeded  graduauy  to  learn  thus  far,  that  I  need  not  enlarge  much 
farther  on  this  Rule  of  Exchange  5  what  has  been  obferved  being 
fufficient  to  fhew  how  either  the  Coins,  or  Weights  and  Meafures 
of  one  Country,  are  reduced  to  thofe  of  any  other. 

For  in  32755  Flemijh  Ells  there  are  19653  Englifh :  227^ 

for  a  Flemijh  Ell  is  \  of  an  Englifh ,  or  ^  rather,  be-  6 

caufe  it  faves  the  Work  of  Divificn.  . 

1 1.  A  Dutchman  fells  293  80  Flemijh  Ells  of  Holland  196530 

Duck  to  an  Englijhman,  a  Spaniard ,  an  Italian ,  and  1 

a  Portuguese ,  who  are  to  have  each  a  like  quantity  in  their  own 
Country  Meafure  >  how  much  muft  each  have  therein  ? 


The 


Ill 


.  Se<5t.  I O.  (^Alligation. 

The  Dutch  in  Englijh  El  Is  are  1762$,  and 

17628  Ells  divided,  by  4,  gives  4407  Ells  Englijh  each,  and 
Ells.  Anfwer. 

4407  is  for  the  Briton - - - 4407  Ells. 

4407  for  the  Spaniard  at  ~  Canes  per  Ell  Englijh  3084-74*  Canes. 
4407  for  the  Italian  at  2  Braces  per  Ell  Englijh  8814  Braces. 

4407  for  the  Portuguese  at  1  Vare  per  Ell  is - -  4407  Vares. 

This  may  be  proved  feveral  ways,  which  I  leave  to  the  Reader's 
Judgment. 

Sect.  X.  Alligation . 

ALLIGATION  may  be  called  7 'he  Rule  of  Mixture,  or  of 
compounding  Ingredients ,  becaufe  it  teaches  how  to  mix  feveral 
Species  of  Simples  according  to  any  Intent  or  Defign  propofed.  It 
is  either  Medial  or  Alternate. 

Alligation  Medial  fhews  what  the  mean  Price  of  a  Pound,  Ounce, 
&c.  is  worth,  when  feveral  Quantitys  of  feveral  Values  are  mix'd 
together,  & c .  as  per  the  Cafes  following.  ' 

Alligation  Alternate  fhews  how  much  of  various  kinds  of  Simples 
may  be  taken  to  make  up  any  aligned  Quantity  of  a  Compound, 
which  fhall  be  worth  a  Price  propofed.  -  ' 

Of  Medial  Alligation. 

Cafe  1.]  A  Goldfmith  hath  Gold  12 §  at  ^l.per'g  ;  8  §  at  /.  4:5  ; 
at  /.  4  :  6  :  8  ;  and  95.  at  /.  4 :  13  :  4  per  Ounce  :  what  is  an 
Ounce  worth,  fuppofe  thefe  be  all  melted  down  together  ?  An- 
fwer,  /-4  :  7  :  57-  _  V 

Rule.]  Multiply  each  Quantity  given  by  the  Price  ;  then  by  direft 
Proportion, 

As  the  Sum  of  the  Quantities  given 
Is  to  the  Sum  of  the  laid  Products  ; 

So  is  one  Ounce  of  the  Mixture 
To  its  Value.  See  the  Work  following. 


.  Ounces  Gold.  "The  Price  of  if. 

1 2  multiplied  by  l.  4  :  —  the  Produd  is  /.  48. 

8  . by  4:5  produceth  ■  -■■■■  34. 

3 . by  4:6:8  produceth - 13. 

9  . . by  4  :  13  :  4  produceth — -42^ 

32  Sum.  137  Sum. 

R  Then 


Ill 


Chap*  2. 


igattm . 

3*  ^  ?  ?•  '  .  '  1  ; 

Then  fay,  32.  137  :  :  1.  47V*  or  to  /.  4  :  5  :  7*7. 

And  by  the  fame  Rule  the  Value  of  any  other  Quantity  of  that 
Compofition  is  found  :  as  fuppofe  7  ill  the  laft  Example  is  worth 
29 ji,  for  as  §.  /.  5. 

3^‘  *37  •  •  7*  * 

Cafe  2.]  To  increafe  or  diminifh  a  Compound  proportionably,  by 
knowing  the  feveral  Quantitys  of  the  Simples  in  the  Compofition. 

Rule.  As  the  Sum  of  the  particular  Quantitys  of  the  Compound 
given 

Is  to  the  whole  Quantity  propofed  to  be  augmented  or 
leffened  : 

So  is  each  particular  Quantity  in  the  given  Compound 

To  the  due  Proportion  required  of  that  Specie,  Finenefs,  &c. 

Example.  I  would  augment  the  Compound  in  the  laft  Cafe  to 
48^,  that  is,  I  would  add  1 6  to  the  32  ;  how  much  mult  I  take  of 
«ach  fimple  Ingredient  l  See  the  Operation. 

12 

8  Then  as  32.  16  : :  12. 

3  32.  1 6  :  :  8. 

9  32.  1 6  ::  3. 

-  32.  16  : :  9. 


Anfwer. 
§  6 

4 

I 

IT 

I 

4T 


Sum  “32 


Sum  =  1 6  Proof  tlo  add. 


So  that  I  muft  have  18  ^  of  t.  4  per  J . 

1 2  J  of  /.  4  :  5  :  — 

47  of  l.  4  :  6  :  8,  and 
137  of  l.  4  :  13  :  4. 

48  Sum  for  Proof,  in  the  whole. 

Cafe  3.]  Having  the  Simples  of  any  Compound  given,  to  find 
how  muc  1  of  each  kind  of  fimple  Ingredient  is  in  any  part  of  that 
Compofition. 

Rule.  As  the  Total  of  the  Compofition 

Is  to  the  Quantity  of  any  Simple  in  that  Compofition  : 

So  is  the  Total  Quantity  propofed  to  be  proportionably 
compounded, 

To  the  Quantity  of  each  Simple  to  be  in  that  propofed 
Quantity. 

;V.  Example, 


^Alligation. 
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32.  12  :  : 

12. 

§47  of  /.  4  per 

32.  12  :  : 

8. 

3  of  4:5:  — 
17  of  4:5:8 

32.  12  :  : 

3- 

32.  12  :: 

9 • 

'3t  of  4  :  13  :  4 

l 

1 2  Sum  Proof. 

Se£t  i  a 

Example.  I  would  know  how 
much  of  each  Ingredient  (or 
Price  of  Gold  mentioned  in 
the  firft  Cafe)  is  in  a  Pound 
or  12  ?  of  the  32,  being  the 
Compound  given  ?  See  the 
Operation  in  the  Margin. 

Cafe  4.]  The  Total  of  the 
Compound  of  two  Simples,  with  the  Total  Value  of  that  Compo¬ 
fition,  and  the  Value  of  a  Unit  of  each  Simple  being  given ;  to  find 
the  Quantity  of  each  fimple  Ingredient  in  the  Compofition. 

Rule.  Multi- 

Gold  at  /.  4  per 
Ditto  at  /.  4 :  ^ 

4  80 


ply  the  Total 
Quantity  of  the 
Compofition  , 
(here  20)  by  the 
lefler  Price  of 
the  Unit  (here 
4)  then  dedud 
the  Produd  from 


80 


Li)  2(8 


the  Total  Value  of  the  Compofition  (here  82)  and  divide  the  Re- 
mainer  by  the  Difference  in  Value  of  a  Unit  of  the  two  Simples 
given  (as  here  5  s.  or  i  of  a  Pound)  and  the  Quotient  is  the  Quan¬ 
tity  of  the  higher-prized  Simple  (here  8)  whofe  Complement  to  20 
is  12  :  fo  that  the  Anfwer  is  125  of  /.  4  per  Ounce,  and  8  f  of 
/.  4:5  per  Ounce.  This  Canon  I  difcover’d  by  Algebra,  as  ap¬ 
pears  in  the  Solution  of  Queftions  by  various  Pofitions. 

Cafe  5.]  To  find  the  Quantities  of  each  fimple  Ingredient  (when 
thofe  Simples  are  more  than  2  in  Number)  contained  in  a  Compo¬ 
fition,  by  having  the  Totals  of  the  Quantity  compounded,  and  of 
the  Value;  and  alfo  the  Value  of  a  Unit  of  each  fimple  Ingredient 
given,  as  - 

5  of  Gold  at  /.  4  per  J  = 

§  ditto  at  /.  47  — 

•  '  5  ditto  at  /.  47  = 

5  ditto  at  /.  4 1  == 


T otal  of  the  Compofition  1=  3  2  5 .  T otal  Value  1. 1 3  7 

Rule.  To  thefe  kind  of  Queftions,  as  in  thofe  of  Alligation  Al¬ 
ternate,  various  Anfwers  may  be  given,  and  yet  all  true.  You  may 

v  R  2  beft 


1 


Chap.  2. 


JLlligation. 


ift  2=1 5  and  =53 
4  * 


Produd  =  60 


lefs. .  .  60  dedud. 

4)  3(12  at  4-?. 


idly 


44 


Produd  ;=  63 

the  2d  2  =  17 
47 

Produd  =  734 


63  dedud. 


4)  >-  ( V  —  3  at 


and  74 

73  f  dedud. 

t)  t  (1  at  4*. 


laftly 


i7 

4t 
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beft  do  them  by  2  at  a 
time,  as  in  the  laft 
Cafe.  I  fuppofe  the  2 
firft  15  of  the  total 
Mixture,  and  63  of  the 
total  Value,  and  fo  I 
find  3  at  l.  4,  and  1 2  at 
47.  Then  the  reft  of 
the  total  Compound  is 
17,  and  of  the  Value 
74 ;  which,  according 
to  the  2  latter  Prices, 
gives  1 6  at  47,  and  1 
at  4t- 

But  note,  That  you 
muft  fo  difcreetly  divide 
the  total  Quantity,  and 
value  that  when  the 
Produd  of  the  ift  in  1 
of  the  2  Prices  is  taken 

from  the  latter,  the  Re- 
mainer  may  not  be  fo  much  as  (when  divided  by  the  Difference  of 
the  Prices)  will  give  a  Quotient  fo  great  as  that  part  of  the  total 
Quantity  of  the  Ingredient  which  you  fix'd  upon,  or  fuppofed.  See 
the  Operation  above. 

II.  Alligation  Alternate . 

Quefl.  1.  A  Farmer  hath  4  forts  of  Wheat,  viz.  5  s.  6  s.  7  s.  and 
7  n  6  d.  per  Bufhel ;  and  he  is  minded  to  mix  fo  much  of  each  fort,, 
as  will  make  64  Bufhels  worth  6  s.  6  d.  per  Bufhel :  how  much  of 
each  fort  muft  he  take  ? 

Having  placed  the 
Prices  as  you  fee,, 
and  the  mean  Price  ; 
take  the  Difference 
between  the  mean 
Price  6  s.  6  d.  and 
5  s .  (the  1  ft  Price) 
which  is  1  s.  6  d. 
this  you  muft  put 


79 


i 


74  dedud. 

797 

t)  5t(V  or  1 6 at 4f. 


Prices. 'Differences. 


s .  d. 

The  mean  Price  6:6 


s. 

5 

6 


7 
7:6 


s. 

1 

o 

o 

1 


d. 

o 

6 

6 

6 


3  :  6 


the  1  ft 
Way. 

Sum, 


down  (in  the  ift  Way)  againft  7 /•  (becaufe-  bigger  than  the 

mean 


Alligation. 
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y. 

6 


A  Second  Way. 

* Third  Way .  t 

s. 

s.  d. 

s . 

s.  d.  s. 

5 

0  ;  6 

? 

0:6;  I  S.l 

d.  6 
:  6 

1  :  0 

s.  d.  6 

0  :  6  j  1  1 

7 

1  :  6  [ 

1 

1:6;  6d.  2 

7;- 6 

0  :  6  j 

7:61:6 ;  6d  2 

Sum  =  3  :  6 


Sum  T  otal  =  7:  o 


Se<5t.  10'. 

mean  Price.) 

Then  go  on, 
and  pur  the 
Difference  be¬ 
tween  6  s.  6  d. 
the  mean  Price, 
and  6  s .  (the  2d 
Price)  which  is 
6  d.  again  ft  the 
Price  (7  s.)  be- 
caufe  bigger 
than  the  mean 

the  Difference  between  6  s.  6  d.  and  7  s.  (the  3d  Price)  againft  6  s. 
becaufe  that  is  leis  than  the  mean  Price.  Laftly,  the  Diftereiice  be¬ 
tween  dr.  6  d.  and  7*.  6  d.  is  15.  which  put  againft  y,  the  firft 
Price.  And  thus  having  put  the  Differences  between  the  mean  Price 
and  thofe  lefs  than  it  againft  the  Prices  bigger  than  the  mean  Price  j 
and  the  Differences  between  the  mean  Price  and  thofe  greater  than 
it  right  againft  thofe  that  are  leffer  alternately  ; 

’  2dfy,  Sum  up  the  Differences,  which  you  fee.  is  3  s.  6  d. 
jdly.  Say. by  the  Angle  Rule  of  Proportion  Direct, 

The  Dif- 
fgrences . 


'The  Sum  of 
the  Diffe - 


Bufhels  the 
ivholeMix- 


rences. 

ture . 

s.  d. 

As  3  :  6. 

64 

3  :  6 . 

64 

3  :  6- 

64 

3  :  6* 

<54 

d. 

12. 

6. 

6. 

18. 


Bufhels  required. 


18-^4  of  that  of  5  s.  ^rBufheh 
of  that  of  6  s.  per  Bufhel. 
9/-  of  that  of  7  s. per  Bufhel. 
27~|of  that  of  J  s. 6  d.  per  Bufti* 


Sum  (or  Proof)  <?4  being  the  whole  Mixture. 
The  Proportions  by ,  the  fecond  Way  of  placing  the  Differences  ■ 


are  thus : 


r 

3  • 


3 

3 

3 

3 


d. 
6. 
6 . 
6. 
6 . 


64: 
64  : 
64  : 
64  : 


6.  p/T  Bufhels  of  5  s.  per  Bufhel. 
12.  1 8  '4  Bulhels  °f  6 
18;  27^1  Bufhels  of  7  s.‘ 

6.  9  /t  Bufhels  of  7  s,  6  a. 


64  Sum  for  Proof, 


And 


ii  6  ^Alligation .  Chap.  2. 

And  the  Proportions  by  the  third  Way  of  placing  the  Differences 
are  dill  various.  Thus, 

s.  d.  d. 

As  7  or  84.  64  : :  18.  134?  Bufhels  at  5  s.  per  Bufhel. 

84.  64::  18.  1344  Bufhels  at  6  s. 

84.  64  : :  24.  i8|4  Bufhels  at  7  s. 

84.  64  ::  24.  1844  Bufhels  at  7  s.  6  d. 


64  Sum  as  before. 

In  the  2d  Way  you  fee  that  the  Difference  between  the  mean 
Price  and  5  s.  is  placed  againft  the  Price  7  s.  and  6  s.  againft  7  y.  6  d, 
7  5.  againft  5  y.  and  between  the  6  s.  6  d.  and  7  s.  6  d.  againft  6  x. 

And  in  the  3d  Variety, 

s.  s.  s .  d. 

s.  d.  -j  ^7  &  7  :  6 

The  Difference*?  ^  ^  ^6  (is  placed  againft^  &  7  :  6 

between - S'  )7  \  the  Prices - ^5  &  6 

So  that  the  Difference  between  the  mean  Price  and  thofe  lefs  than 
it  are  placed  againft  all  thofe  greater  than  it  ,*  and  the  Difference 
between  the  mean  Price  and  thofe  greater  are  placed  againft  all  thofe 
that  are  leffer  than  it.  Then  the  Sum  of  the  Differences  in  each 
Line  are  added  together  in  the  Column  next  the  right  hand  ;  as  6  d. 
and  1  s.  in  the  middle  Column  is  1  s.  6  d.  in  the  third  Column ;  and 
is.  6  d.  and  6  d.  is  2  s.  So  the  Sum  of  that  third  Column  is  7  s.  and 
thus  arifeth  the  Numbers  in  proportion,  in  the  third  Way  or  Va¬ 
riety. 

Hence  you  fee,  that  there  are  three  different  Anfwers  to  one 
Queftion,  and  yet  they  are  all  true,  as  fully  giving  whac  is  required 
in  the  Demand  r  whence  (as  well  as  from  placing  the  Differences 
in  each)  it  may  juftly  be  called  Alternate  Alligation.  And  for  a 
thorow  and  jntire  Proof  of  this,  I  {ball  fhew  that  64  Bufhels  at  the 
mean  Price  6  s.  6  d.  per  Bufhel,  is  (in  the  laft  or  moft  abftrufe,  tho 
beft  Way  of  the  three  Variety s)  the  fame  Amount  as  each  of  the 
Quantitys  exhibited  for  Anfwers,  being  caft  up  at  the  Prices  given, 
and  added  together,  amount  to.  Thus, 


64  Bufhels 


Se<5t  10.  ^Alligation . 

.  d  a  ,7  the  whole  to  be  mix’d  at  the  mean  T, 
64Bufliels|  pr.ce  6u6l  amounts  - - 2o 
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1 6  :  o 


So  alfo  13-J®  Bufh.  of  5  s.  per  Bufh.  comes  to  £3 

_  J . of  <5* . /.a 

The  Chav  tJi4  ^  0  r  7J 

Proof  of  the  1  °T  V . °*.  7  J*  •  •  . . 

Operation .  I&tv . of  7  6  d . /.6 


4  8 
T4 
i  4 


84 

2t  + 

8 

i74t 


64  Sum  of  the  Sorts. 


Sum  =  1.20  *•  id=Tot.Value, 

ut  fupra. 

I  fhall  give  one  other  Example,  where  there  is  only  one  Price 
leffer  than  the  mean  Price  ; 
and  this  I  fhall  do  accord¬ 
ing  to  the  Method  of  the 
'third  Variety  foregoing, 
that  being  the  beft,  as  ma¬ 
king  the  equalled:  Mixture  : 
where  it  is  required  to 
know  how  much  of  2,  5,  9  > 
and  17  muff  be  taken  to 
make  100  of,  or  worth  4. 

See  the  Operation  in  the 
Margin. 


5  «  *5i 

Si  Ds 
» 

^•s  s 

Q  ^  s 
2S. - 1,5,13. 


a 

•<>» 


£  J*. 

*3  cjx> 

^C) 


<*> 
a 
•  ** 


II 

19" 


=the  mean 
Price. 


5 
9 
A7 


'2 

■2 


Sum  of  all  the? 
Differences  J 


Anfwer. 


And  this  is  proved  as  before, 
thus : 

7  <5  at  2  —  152 
8  at  5  =  40 
8  at  9  —  72 
8  at  17=  13d 

Sum  =  400=100  at  4. 


Note,  That  if  the  Prices  given  wrere  ever  fo  many,  the  Method 
is  the  fame. 


Now  25. 

100  : : 

19. 

76  at  2  s . 

25. 

100  :  : 

2. 

8  at  5 

25. 

100  : : 

2. 

8  at  9 

25. 

100  :  : 

2. 

8  at  17 

S  E  C  TV 


n8 


The  Rule  of  falfe. 


Ghap.  z. 


Sect.  XI.  The  Rule  of  Falfe. 

This  is  fo  called  not  becaufe  it  requires  any  more  Conjuration, 
or  is  more  difficult  to  comprehend  or  perform  than  fome  of 
,the  Rules  preceding  ;  but  it's  properly  called  The  Rule  of  Falfe  Sup - 
pofition ,  becaufe  by  .fuppofing  Numbers  to  be  the  Anfwers  to  Que- 
ftions  which  are  not  really  fo,  but  are  feigned  or  fuppofed  at  piea- 
fure,  we  do  by  fuch  falfe  or  fictitious  ones  difcover  the  true  Num¬ 
bers  required. 

An  Example  or  two  will  illuftrate  this,  and  I  fhall  not  infill  far¬ 
ther,  becaufe  the  Solution  of  an  eafy  fimple  Equation  in  Algebra 
anfwers  not  only  any  Queftion  in  this  Rule,  but  alfo  gives  at  the 
fame  time  a  Canon  whereby  any  Queftion  of  the  like  kind  is  much 
more  eafily  and  fpeedily  refolved. 

Queft.  i.]  Three  Merchants  built  a  Ship,  which  coft  l.  1600 . 
A .  paid  a  Sum  not  known,  B.  paid  double  to  A.  within  /.  5  o 
C.  paid  as  much  as  A.  and  B.  want-  I  f 

ing  l.ioo  :  What  did  each  pay  of  the  Operation  Suppo- Errors. 
Coft  ?  *  Column,  fit  ions. 

,  /. 

i ft,  Suppofe  A.  paid 


_  200 

Then,  according  to  the  Queftion,  B.  paid  350 

And  C.  paid - - -  - —  45 0 

Sum  1000 

But  it  fhould  have  been  /.  1600,  therefore  the  7 

Error  is - - - - ] 

250 
45:0 


200 


2d,  Suppofe  A.  paid 


Then  it  "follows  that  B.  paid- 
And  C.  paid,  (according  to  the  Queftion) —  600 

Sum  1300 

Which  is  therefore  ftill  too  little  by 


Then  multiplying  the  ift  Pofition  by?  ’ 
the  2d  Error,  gives - - - .  J  00000 

And  the  2d  Suppof.  in  the  ift  Error,  gives —  150000 


The  Difference  of  the  Produd  is  =  poooo 
Which  divided  by  the  Differ,  of  the  Errors  (300} 

The  Anfwer  is,  that  A.  put  in - •  300 

Then  B.  put  in - 550 

And  C."— 1  ..I,  750 


Sum  for  Proof  16  oo 


250 


6  00 


300 


Here 
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Here  you  fee,  .that  the  Suppofitions  and  Errors  being  multiplied, 
you  divide  the  Difference  of  the  Prod u&s  by  the  Difference  of  the 
Errors,  which  you  muff  always  do  when  the  Errors  are  both  Sur- 
plufages,  or  both  Deficiency s  of  the  fuppofed  Numbers. 

But  if  the  one  Error  is  caufed  by  fuppofing  too  much,  the  other 
by  fuppofing  too  little  ;  then  you  muff  divide  the  Sum  of  the  faid 
Products  by  the  Sum  of  the  Errors,  and  the  Quotient  is  the  An- 
fwer,  as  in  the  next  Example  appears  :  which  Rule  you  may  retain 
in  mind  by  this  Diffich  ; 


When  Errors  are  not  both  of  the  fame  kind, 

* To  add  the  Products,  as  the  Errors ,  mind  : 

But  if  they’re  huh  too  fmall,  or  both  too  much , 

SubfiraElion  muft  be  us’d,  in  Cafes  fuch. 

Queft.  2 .]  Admit  a  Church  hath  a  Choir  (or  Chancel)  40  foot 
long  ;  and  that  the  Ground  taken  up  by  the  Belfrey  is  7  of  the 
Chancel,  and  7  of  the  Nave,  or  Body  ;  the  Nave  (or  Body  of  the 
Church)  is  3  times  the  Length  of  the  Belfrey,  and  v  the  Chancel  : 
how  long  is  the  whole  Church  within  the  Walls,  and  every  Part 
of  it  ?  .v 


150 


Firft  find  the  Length  of  the  Nave  or  ?  Suppo- 1 

main  Body  of  the  Church,  for  then  the  reft  The  Ope -  fiiions. 
are  difeovered,  thus  :  ration. 

1.  Suppofe  the  Nave  be  ........  . . 

7-  of  that  is . .  . . . . —  25; 

7:  of  the  Chancel - ? - —  10 

Sum,  is  the  Belfrey  . . .  •  3S 
Then  the  Nave  (according  to  the  Que- _ 


Error 


(lion)  is  3  times  that 


And  -4  of  the  Chancel,  viz,.- 


105: 

3d 


n. 


Sum  is  but  ....  13  y 

Which  being  lefs  than  150  fuppofed,  the  Error  is  ....  . 

2.  Suppofe  the  Nave  be  ....... .  ............. .1  I02 

7  of  that  is -  — . -  iy 

7  of  the  Chancel  is - — - 


10 


The  Sum  or  Belfrey  is 

5  times  that  Belfrey  is — - - — 

v  of  the  Chancel  is - - — — — — 


27 


81 

30 


„ ...  •  ■  ■  .  Sum  is - hi 

Which  being  more  than  the  102  fuppofed,  the  Error  is 

S 


Now 
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Now  the  Product  of  150  by  9  is - 13?  o 

And  of  the  102  by  the  Error  15,  gives  1530 

Which  2  Products  I  am  to  add  according^ 
to  the  Rule,  becaufe  the  ift  Error  was  the  et“C^88o 
fe<ft  of  fuppofing  too  much,  the  2d  of  fuppofing^2 
too  little  ;  and  the  Sum  is  ^ 


That  divided  by  the  Sum  of  the  Errors  =  247  _ 

gives  the  Length  of  the  Nave  of  the  Churchj  2 

And  the  Chancel  being  =  40 
And  the  Belfrey  7  of  120  and  *  of  40  is  =.  30 

The  Length  of  the  ^vhole  Church  is  =  190 

And  you’ll  find  thefe  3  Dimenlions  (120,  40,  and  30)  to  anfwer  in 
all  refpefts  what  is  propofed  in  the  Queftion,  which  is  a  Proof  of 
the  Work. 

«• x '  *  -  '  6^./*  * 

And  thus  you  have  a  clear  and  perfpicuous  Method  of  folving 
Queftions  in  this  Rule  of  Falfe  Pofition ;  -which  may  fuffice  till  we 
come  to  Algebra,  where  the  Reader  will  find  a  great  Variety  of 
Problems  anfwered  the  beft  and  fhorteft  way,  confiflent  with  de- 
monftrative  Plainnefs. 

The  Canon  foL  anfwering  Queftions  of  like  nature  with  the  ift,  is 
this  :  Divide  the  whole  Value  of  the  Ship,  more  twice  what  R  aba- 
teth  of  paying  double  to  A.  more  what  C.  abateth  of  paying  as  much 
as  A.  and  B.  by  <5,  and  the  Quotient  is  what  A.  paid.  And  this  Ca¬ 
non  holds,  vary  the  Numbers  as  you  pleafe,  keeping  to  the  Words. 

7he  Canon  anfwering  Queftions  of  like  nature  with  the  2d,  is, 
Whatfoever  Length  the  Chancel  of  the  Church  is,  if  that  be  multi¬ 
plied  by  3,  it  gives  the  Length  of  the  Body  of  the  Church  propor¬ 
tioned  as  in  the  Queftion,  as  3  times  40  is  120.  But  if  you  fuppofe 
the  Chancel  60,  then  is  the  Nave  180,  and  the  Belfrey  45,  in  all 
285.  For  Proof  t  of  the  Nave,  and  4  of  the  Chancel  6o>  is  45  = 
the  Belfrey ;  and  3  times  that;  (or  135)  added  to  {-  of  the  Chancel, 
is  i8q. 

Single  Pofition . 

But  there  are  feme  Queftions  anfwer’d  by  one  fingle  Suppofition, 
with  the  help  of  the .  Rule  of  Proportion.  As  for 

Exam* 


Se<5t  ir  Notation  and  Numeration. 


'll 


Example."]  Three  Men  build  an  Houfe,  which,  cofl  l.  3  00.  A. 
paid  a  Sum  unknown,  B.  paid  twice  as  much,  and  C.  paid  3  times 
io  much  ;  what  did  each  pay  of  the  /.300  ? 

I  fuppofe  ^.  /.  40,  then  B.  muft  pay  80,  and  C  =  120  ;  the  Sum 
of  which  is  but  /.  240,  inftead  of  /.  300.  Then  X  fay. 

If  240  doth  arife  from  fuppofing  40, 

What  Number  will  3  00  be  the  Refuk  of  ? 

The  Anfwer  is  50  j  for 

240.  40  : :  300.  50 

Now  that  50  is  the  Sum  that  A.  paid,  may  be  proved  thus  : 


A.z=  50} 

=  ioo>Sum  = 


B.  paid 
C  paid  ==  150^ 


300  for  Proof. 


Here  ends  Vulgar  Arithmetic. 


CHAP,  ill 

Decimal  ^Arithmetic . 

Sect.  I.  Notation  and  Numeration •  , 

HIS  kind  of  Arithmetic  takes  its  Name  from  the  Na¬ 
ture  of  the  Denominator,  which  is  always  10,  or  fome 
Power  of  10;  in  which  only  it  differs  from  a  Vulgar 
Fra&ion  :  for  as  that  has  any  promifcuous  Number  for 
its  Denominator,  fo  a  Decimal  Fra&ion  hath  always 
10,  100,  1000,  10000,  &c.  forks  Denominator. 

2.  Hence  kis  eafy  (the  Denominators  of  Decimals -being  fo  few 
in  comparifon  of  Vulgar,  and  fo  certain)  to  exp  refs  a  Decimal 
Fra&ion  without  its  Denominator,  by  feparating  fo  many  places  of 
the  Numerator,  as  the  Denominator  hath  of  Cyphers,  by  a  Point : 
Thus  A  is  wrote  .5  ;  -A4*  is  .25  ;  Avr  is  .075,  & c.  And  if  (as  in 
the  laft)  there  be  not  fo  many  places  in  the  Numerator  as  there  arc 
Cyphers  in  its  Denominator,  you  muft  make  up  that  Number  by 
placing  a  Cypher  or  Cyphers  towards, the  left  hand  of  the  Nume¬ 
rator. 

S  2  3.  The 
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3-  'The  Nature  of  a  Decimal  Fradion  will  farther  appear  by 
what  follows  : 

The  Unit. 


It  - - - 

I  a  3  4  5  6  7  8  9  10  II  12  13 

14 

J5 

16 

17 

18 

19 

.  1  1  1  M  II  1  1  1  M 

I 

1 

t 

1 

1 

1 

|  The ,  Vulgar  Fra&i ;  on. 

1 

2 

5  10  1 1 5  20  25  30  3 ;  5  40  45  50  5  5  60  65 

70 

75 

80 

SJ  5 

90 

95  I 

1  1  1  m  1  1  1  1  1  i  1  1 

,1 

1 

1 

1 

1 

1  J 

The  Decimal  Fradion  of  the  Unit  {uu)  j 

The  uppermofi;  Line  ( u  u)  is  a  Unit ;  the  Line  (e  20)  is  of  Vulgar 
Fradions  of  that  Unit,  whofe  common  Denominator  is  20  ;  and 
the  Line  ( a ,  100)  is  of  Decimal  Fradions  of  the  Line  (uu)  whofe 
Denominator  is  100. 

And  here  the  Decimal  Fradion  7^  or  .15  is  equal  to  the  Vulgar 
Fradion  A  ;  .35  is  equal  to  ;  .85  equal  to  &c. 

4.  But  that  you  may  be  the  better  able  to  read  or  write  down 
any  Decimal  Fradion  properly/  take  the  following  Table  ,•  the 
Words  at  the  head  of  which  fhew  how  to  read  the  Numerator,  and 
thofe  toward  the  right  hand,  to  read  the  Denominator. 


<0 

c 

o 


dS 

o 

JC 

b* 


T3  -TJ 

<u  <u 

c  C  s  c  . 

tS  xfi  W).S 

r-Hfc 


I 

o 


2 

2 

2 


3 

3 

3 

3 


4 

4 

4 

4 

o 


5  6  7  8  9  Ten  Thoufand  Million 
5  6  7  8  9  Thoufand  Million 
56789  Hundred  Million 
5  678  9  Ten  Million 
56789  Million 
00789  Hundred  Thoufand 
T  o  o  o  9  Ten  Thoufand 
.789  Thoufand 
.  8  9  Hundred 

.9  Tenth  '  J 


>  Parts 


5.  There 
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5.  There  is  nor,  nor  can  be  any  Fra&ion  invented,  fo  eafy  to 
work,  becaufe  fo  like  to  an  intire  Number,  as  the  Decimal  :  for 
there  is  the  fame  Increafe  of  the  Places  Values  in  thefe  as  in  In¬ 
tegers,  as  appears  by  the  following  Table,  from  the  One  Hun¬ 
dred  Millionth  Part  of  a  Unit  to  100000000  of  Units,  as 
1 1 1 1  n  1 1 1 .  x  1 1  in  1 1 1 1  ;  and  thus  every  place  towards  the  left 
hand  is  ten  times  that  towards  the  right. , 

6.  Decimals  are  pro¬ 
duced  from  Vulgar 
Fractions,  they  being 
the  Quotients  arifing 
by  dividing  the  Nu¬ 
merator,  (withCyphers 
annexed  toward  the 
right  hand )  by  the 
Denominator.  Hence 
it  follows,  that  fome 
Decimals  are  Compleat  y 
and  others  Infinite. 

7*  I  call  that  a< 
Compleat  Decimal  *■ 
when  nothing  remains 
of  the  faid  Divifion 
by  which  the  Decimal 
is  made.  And  to  di- 
ftinguifli.  a  Compleat 
Decimal,  you  may  put 
a  Period  after  the  laft  Figure  towards  the  right  hand  thus  .0125. 
and  .00375.  And  thofe  not  having  fuch  Mark,  are  fuppofed  to  be 
Infinite. 

The  more  Places  an  Infinite  Decimal  confifteth  of,  the  more  it 
exprefl'eth  the  Truth. 

I  call  that  an  Infinite  Decimal,  which  is  no  Aliquot  Part  of  the 
Dividend  by  the  Divifor  that  produceth  fuch  Decimal,  but  fome- 
thing  will  always  remain  in  dividing. 

Infinite  Decimals  are  compofed  either  of  uncertain  Digits,  as 
.14612^,  &c.  or  of  thofe  certain  and  known,  as  .333,  &c.  .44444, 
&c.  The  former  of  thefe  ought  to  have  places  more  or  lefs,  ac¬ 
cording  to  the  Ufe  that  is  to  be  made  of  them,  (for  which  I  have 
given  a  Table  to  direft  at  the  beginning  of  Divifion,  Sell.  6.  fol¬ 
lowing.)  But  Infinite  Decimals  compofed  of  certain  Digits,  may  fur 

fhortnefs 


t-»— — o-o  o-4  Parts  ;  10  times  that,  is 
rnToTn  Parts  ;  10  times  that,  is 
Parts ;  16  times  that,  is 
Parts ;  10  times  that,  is 
tv-st-v  Parts,*  10  times  that,  is 
Tvirr  Parts  ;  10  times  that,  is 
r«- s-  Parts  ;  10  times  that,  is 
t4  Parts  ;  10  times  that,  is 
1  or  a  Unit ;  10  times  that,  is 
10  or  10  Units ;  10  times  that,  is 
100  ;  To  times  that,  is 
1000  ;  or  10  times  thac,  is 
10000;  10  times  that,  is 
100000;  10  times  that,  is 
1000000  ;  10  times  that,  is 
10000000  ;  10  times  that,  is 
100000000;  &c. 
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fhortnefs  be  wrote  thus  :  The  Decimal  of  f  which  is  .33  133333>&c- 
may  be  .3  r  that  is,  3  repeated  infinitely  >  or  if  a  Digit  repeat  after 
others  are  in  the  Quotient,  they  will  ftand  thus  : 

.83  r  1  which  fhews  that  1  (or  the  3)  is  only  repeated. 

.285714285714,  ( 7c.  hath  6  repeating,  wrote  thus  .285714  r6 
And  fhews  that  6  of  the  Digits  next  the  left  hand  "would  be  re¬ 
peated  by  carrying  on  the  Divifion  ad  infinitum.  And  thefe  by  fome 
are  called  circulating  Numbers,  all  which  kinds  of  Decimals  are  pro¬ 
duced  by  Divifion  thus : 


Divi- 

Digits 

Decimals 

Divi - 

Digits 

Decimals 

firs. 

divided. 

arifing. 

fors . 

divided. 

arifing. 

'  9 

8.0 

.8  r 

7 

6.000000 

.857142  r  6 

7.0 

•7  r 

5.000000 

.714285  r  6 

6.0 

.6  Y 

4.000000 

.571428  r  6 

5.0 

•5  r 

1. 000000 

.142857  r  6 

I/O 

.IT 

6 

5.00 

.83  r  1 

8 

7.000 

.875. 

4* 

.6  r 

5.000 

.625  • 

1. 00 

.16  r  1 

3.000 

•375* 

5 

4.0 

.8. 

1. 000 

.125. 

3.0 

•  ^  • 

, 

_ 

A  mixt  Number  (or  one  compofed  of  a  whole  Number  and  De¬ 
cimal)  is  thus  written  365.125.  ;  1728.34617,  and  25 2.6 r.  See. 

And  this  ihall  fuffice  to  fhe\V  the  Nature  of  Decimals,  and  how 
to  read  and  write  any.  I  fhall  next  pafs  oil  to  Redu&ibn,  and  the 
reft  of  the  Rules,  inferting  only  fuch  Examples  as  are  likely  to  ac¬ 
crue  in  Pra&ice  ;  and  avoiding  all  thofe  that  are  impertinent,  and 
tend  to '  perplex  the  Reader,  and  make  this  Part  of  Arithmetic 
abftrufe  and  tedious,  which  in  reality  is  moft  eafy  and  obvious. 


Sect.  II.  Reduction  of  Decimals .  , 

IT  is  almoft  as  Improper  to  treat  of  Addition  and  the  other  Rules 
before  this  of  Reduction  in  Fraftions,  as  to  teach  Redu&ion 
before  the  Parts  of  fingle  Arithmetic  in  Integers  :  for  what  can  be 
more  irregular,  than  to  fhew  how  to  add,  fubftradfc,  &c.  thofe 
Numbers,  which  you  neither  know  the  Produ&ion  of,  nor  how  to 

difeover 
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clifcover  what  Parts  of  Coin,  Weight,  &c.  they  reprefent  or  in¬ 
clude?  Therefore  <  . 

I  fhall,  asisufual,  as  well  as  judly  and  methodically  done,  in 
the  next  place  fhew  how  to  reduce  Vulgar  Fradions  of  inferior 
Denominations  to  Decimals  of  fuperior,  confidered  as  Integers  of 
thofe  Fradions  ;  and,  by  way  of  Proof  thereof,  give  Rules  and 
Examples  to  find  the  Values  of  thofe  Decimals  or  any  other. 


I.  To  reduce  Vulgar  FraElions  into  Decimals. 

A  Decimal  of  4  places,  nay  generally  of  3,  is  fufficient,  when 
that  Decimal  is  not  to  be  multiplied  by  any  Number  :  Therefore 
the  Denominator  of  a  Decimal  of  4  places  being  (as  fhewed  before) 
10000,  the  Proportion  will  be  for  any  Fradion  in  general,  to  find 
the  Numerator  of  fuch  a  Decimal ; 

As  the.  Denominator  of  the  Fradion  given 
Is  to  the  Numerator  of  that  Vulgar  Fradion  : : 

So  is  the  Denominator  of  the  Decimal  (admit  10000  ) 

To  its  Numerator,  or  the  Decimal  required. 

Example .]  What  is  the  Decimal  of  -J-  J  ? 

Here  it  may  be  ob- 

ferved.  Rule  =  As  39.  27  : :  10000.  ,6923  =  the  Anfwer* 

id,  That  a  Cypher  39)  2700000  (.69 23 
next  the  right  hand  of  *  *  *  *  * 

my  Decimal,  may  be 
omitted ,  becaufe  the 
fame  place  in  the  De¬ 
nominator  is  a  Cypher, 
alfo:  Thus  voAVr  is 

000 


3^0 


90 


1  ?  9 

I  1  1  o  o  o 


l  ®  o  l  o 


|  0  ,  1  }  0  0  0  jn 

I  o  )  100000 

£4 :  that  i  s,t^ 


120 


is  equal  to  vA-Ar,  and 


3° 


1  I 
TTo 


to  oVA-V,  in  their  lowed  Terms. 


2dly,  Note  for  a  General  Rule*  That  you  ntufi  always  fet  of  with  a  y 
Point  Jo  many  places  of  the  Quotient  for  your  Decimal ,  as  the  Number  of 
Cyphers  in  the  propofed  Denominator ,  ( according  to  the  beginning  of  the  lafl 
Seft.)  And  if  there  be  not  fo  many  Figures  in  the  Quotient ,  as  there  are 
Cyphers  in  the  Denominator  given ,  then  that  Number  mufl  be  made  up  by 
putting  Cyphers  towards  the  left  hand  next  the  Point  in  the  Quotient  or 
Decimal. 

3.  Hence  it  follows.  That  to  reduce  Coin ,  TVeight ,  Meafure ,  &c.  to 
the  Decimals  of  an  higher  Denomination,  may  eafily  be  done,  by  fird 

rep  re*  - 
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reprefenting  them  in  Vulgar  Fractions,  and  then  reducing  thofe 
Vulgar  to  Decimal,  as  above. ..  _ 

So  to  reduce  tfd.  to  the  Decimal  of  a  Pound,  I  confider  that  this 
is  13  Farthings,  and  that  a  Farthing  is  of  a  Pound:  therefore 
13  qrs.  is  of  a  Pound.  So  that 

pdo.  13  : :  10000.  .0135  =  the  Decimal  fought. 

Hereupon  multiplying  and  dividing,  I  find  the  Quotient  135  >  but 
becaufe  there  are  4  Cyphers  in  the  Denominator  (or  10000)  given, 
therefore  I  mud  have  4  places  towards  the  right  hand  of  the  Point 
for  the  Decimal,  which  4th  place  I  make  up  with  a  Cypher,  as  you 
fee;  and  the  Converfe  of  this  Proportion  reduceth  any  Decimal  to  a 
Vulgar  Fra&ion  ;  or  one  Vulgar  Fra&ion  may  be  reduced  to 
any  other,  whofe  Numerator  or  Denominator  is  given.  For 

135,  &c.  10000  : :  13.  960  or  ioooo.  135,0V  :  i960.  13 

Or  if  you  would  reduce  the  given  Vulgar  Fraction  to  another  whofe 
Denominator  is  12372,  the  Proportion  holds  thus  : 

960.  13  ::  12372.  I^7tttt» 

So  that  -rrfyr  IS  near  equal  to  or  .0135 

Which  may  fuffice  to  fhew  how  to  reduce  any-  one  Fraction  to  ano¬ 
ther,  and  confequently  a  Vulgar  to  another  whofe  Denominator  is 
10,  100,  &c.  i.  e.  any  Vulgar  to  a  Decimal. 

And  this  puts  me  in  mind  of  a  new  kind  of  Decimal  that  might 
be  contrived,  which  would  not  only  admit  of  being  exprefied  in  one 
Line  as  the  common  Decimal;  but  whereas  that  Decimal  faves 
much  of  Divifion  (which  is  its  Excellency)  fo  this  new  one  would 
fave  much  trouble  of  Multiplication:  and  that  is,  by  reducing  all 
Vulgar  Fractions  to  one  whofe  Numerator  is  10,  100,  1000,  &c. 
And  the  Numerator  might  be  fhewn,  by  pointing  over  the  Figure 
in  the  Denominator,  where  the  1  or  place  next  the .  left  hand  of 

the  Numerator  would  fall :  thus  v ttt  ]S  wrote  1472  :  ,Vtt  is 

Vi* 

1472  ;  and  4--J4t  1472  But  I  flhall  leave  this  Notion  to  be  im¬ 
proved  by  the  Ingenious,  if  thought  wrorth  their  while  ;  and  beg 
the  Reader's  pardon  for  this  fmall  Digrefiion,  which  there  is  not 
room  in  this  Book  to  enlarge  on. 


II.  * 


7.1  Reduction  of  Decimals.  i  ip 

-II.  To  reduce  Weighty  dec.  to  Decimals)  as  per  Rules  Parag.  2,3,  dec.  above. 

qrs.  tb. 

1.  In Averdupoize  3:  2.0,  is^-frC.  And  112.  104  ::  10000. 

18,  is  And  112.  18  ::  10000. 

5 .  dw.  gr .  /,  ^ 

2.  InTn^Weight  11: 12: io, is Andjydo.  5578::  ioooo* 

Gal.  Fht. 

, .  3.  In  Liquid  McafUre  I  :  3  =  is?  ^  And  i88.  II  : :  ioooo. 

this  Vulg.  Fraction  of  a  Beer-Barrel  5  8 

4.  In  Dry  Meafure  1  Pint  is  of  a  Qr.  And  512..  1  ::  ioooo.  .0019 

5.  In  long  Meafure  1  Yard  is  tjtbv  ofa  Mile :  And  1760. 1 ; :  100000.  .00056' 

And  thus  I  have  fully  fhewed  the  Fundamentals  of  making  De¬ 
cimals.  I  fhall  proceed  in  the  third  place, 

III.  T 0  find  the  Values  of  Decimals. 

Note ,  That  .9  of  any  loweft  Denomination,  or  .999  of  an  highefl, 
may  be  taken  for  a  Unit,  as  in  the  laft  of  the  3  firft  Examples  fol¬ 
lowing,  &  c.  ‘  . 


Decimals 
required . 
.9285 
.1607 

.9684 

.0382 


.  >  >  ....  «  ■ 

To  find  the  Values  (as  in  thefe  Examples)  you  mufi  multiply  as 

in  the  2 dy  4th ,  6th)  and  8th  Columns. 


Value. 

Decimals 
of  a  L. 
Steyl.  as 

•0*35 
by  20  s. 

'Value. 

Decimals 

of  iCwt. 

as 

.9285 
by  4  qrs 

.....  _ _ _ _ • 

Decimals 
of  1  tfe. 
Troy,  as 
.9684 
bv  12 

S' 

» 

Decimals  of  a 
'  Barrel  Beer , 

.0382 
bv  a. 

.2700 
by  1 2  d. 

Qrs  3 

■7 140 

by  7  /. 

§  1  I 

.6208 
by  20 

'  -■ 

.1528  Firk.  j 
by  9  Gy*/. 

Pen.  3 

1 

.2400 
by  4 qrs 

4 

•99^0 
by  4  l. 

div.i  2 

.4160 
by  <5 

Gall 

•3752 

8  Pints. 

' 

or  1 
Earth. 

.96  00 

it  ip 
or  20 
Pound 

.9920 

2 

grs  9 
or  10 

.4960 
by  4 

.984° 

Pint  S3 

.0016 

1 

2 

3 

4 

5 

6 

7 

8 

5 

And  cut  off  as  many  Places  from  the  right  hand  of  each  ProduB ,  as 
there  are  in  the  Decimal  given.  Thefe  prove  the  Examples  above 
f  of  the  fame  Denominations. 


Note, 


13s 


Reduction  of  Decimals.  Chap.  2. 


y 

Note ,  That  in  the  2d  Example  I  multiply  .7140  by  7,  and  that 
Product  by  4,  inflead  of  multiplying  .7140  by  28,  the  Pounds  in  a 
Quarter  of  an  Hundred.  And  in  the  3d  Example,  becaufe  I  can¬ 
not  multiply  .4150  by  24,  as  by  1  Figure,  therefore  I  firft  multiply 
it  by  <5,  and  that  Product  by  4  3  which  Methods  produce  the  fame 
thing  a.s  multiplying  .7140  by  28,  and  .4160  by  24,  only  there  is 
Addition  faved  in  each  Example. 


IV.  A  fecond  Way  to  find  the  Decimal  of  any  thing ,  deduced  from 
:  the  four  lafl  Examples. 

From  a  due  Confideration  of  the  laft  Examples,  you  may  by  a 
direct  contrary  way  of  Operation  find  the  Decimals  of  any  Deno¬ 
mination,  here  dividing,  whereas  there  you  multiplied.  For  in- 
flance. 


To  reduce 

To  reduce 

- 

II 

To  reduce 

D/- 

to  a  De - 

Quotients  or 
Anfwers. 

Di - 

to  a  De - 

Quotients  or 

?£>;- 

vide 

to  a  De- 

Quotients  or 

vide 

cimal  of 

vide 

cimal  of 

Anfivers. 

cimal  of 
l.Troy. 

Anfwers. 

by 

aPound. 

by 

1  C. 

h 

1.  q 

.0135416  rlzz^dqu. 

C.  0 

.9i857  =  5d?K. 
.7  I428~  2d  qu) 

1. 

.9684  rz  4  quo . 

20 

s.  0 

.27083  r  izzzd  quo. 

4 

qrs  3 

12 

f  11 

62083  riz:  37. 

12 

Pence  3 

•25  ZZ  I  ft  quote. 

7 

.  “  i  ll  quote. 

20 

dw.  12 

.41  6y  I  “  2d^* 

4 

Farth  1 

4 

ife  20 

6 

2 

.5  ■  zz  quote* 

4i 

gr .  10 

1.  Having  put  down  your  Denominations  that  you  would  reduce 
into  the  Decimal  of  an  higher,  as  you  fee  in  thefe  Examples,  begin 
at  the  lowefl  to  divide  by  the  proper  Divifor  for  reducing  into  the 
next  fuperior  Denomination,  putting,  or  imagining.  Cyphers  10 
{land  in  the  Decimal  places  toward  the  right  hand.  But, 

2.  You  will  obferve  from  thefe  Examples,  that  the- mixt  Num¬ 
bers,  as  3.25  Pence,  3.7428  Quarters  of  a  C.  are  the  Dividends, 
and  that  the  Decimals  are  the  Quotients  :  Thus  I  firfl  divide  1  Far— 
thing  or  1.00  by  4,  and  put  the  Quote  to  the  right  hand  of  the  3 
Pence  for  the  Decimal  of  a  Penny  ;  then  I  divide  3.25  by  12*  &c. 
But, 

3.  In  the  fecond  Example,  inflead  of  dividing  ife  20  by  28,  I  di¬ 
vide  it  at  twice  by  4,  and  that  Quote  by  7  3  and  alfo  in  the  third 
Example,  inflead  of  dividing  by  24  Grains,  I  (in  this  Cafe  putting 

down- 
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down  only  the  Quotient,  and  doing  the  reft  mentally)  divide  by 
the  Digits  4  and  <5,  which  amounts  to  the  fame  thing. 

V.  Some  brief  Ways  of  ReduBion  of  Decimals. 

There  are  in  many  Inftances  much  fhorter  Ways  both  of  making 
Decimals  and  of  finding  their  Value. 

1.  As  to  the  firft,  any  even  Num-  The  Decimal  of  6  s.  is  .3  J. 


ber  of  Shillings  under  20  are  reduced 

12 - 

— .6. 

to  the  Decimal  of  a  Pound,  by  taking 

14 

~7* 

m  half  thereof ;  and  thus  you  fee  in  the 

l8— 

—.9. 

Margin. 

2.  Any  odd  Number  of  Shillings 

s. 

under  20  are  made  Decimals  of  a 

3.0  = 

•I* 

Pound  by  putting  a  Cypher  towards 

9.0  — 

•4> 

the  right,  and  then  taking  the  half,  as 

13.O  rrr 

.63 

in  the  Margin. 

17.O  == 

,8j 

3.  From  hence  it  is  plain,  that  any 

Number  of  Shillings  may  have  their  Decimals  put  down  as  foon  as 
named,  by  taking  half  the  even  Number  ;  and  for  the  1  s.  (in  an  odd 
Number)  you  fee  that  it  is  always  5  in  the  2d  place  from  the  Point. 

4.  Tlo  put  any  Pence  and  Farthings  down  in  the  Decimal  of  a  Pound, 
confider  what  Farthings  they  make ,  and  put  them  down  in  the  id  and  3d 
places  from  the  Point :  But  after  the  Farthings  are  24  or  more ,  add  1  to 
the  third  place  in  the  Decimal.  And  thus  19  s.  7  d.  f  is  put  down  in  a 
Decimal  immediately  .982  ;  for  the  19  s.  ^.95,  and  the  7 \  is  31  Far¬ 
things ,  more  1  becaufe  1  mufl  be  added  at  every  24,  is  32;  which  added 
to  the  id  and  3d  places  from  the  Point  in  .95,  the  Sumis  .982.  And, 

5.  If  you  defire  to  be  fo  exa<ft  to  have  a  4th  place  from  the  Point, 
you  may  make  the  Figure  in  the  4th  place  1  more  than  a  3d  of  what 
Farthings  are  in  the  Farthings  given, 
when  they  do  not  exceed  23.  As  in 
the  3  d  Example  of  the  4  in  the  Margin, 
for  1 6  s.  I  put  8  j  for  9  d.  7  or  3  8  Far¬ 
things  I  put  39  in  the  2d  and  3d  pla¬ 
ces,  becaufe  38  is  13  above  2?.  Then 
for  the  3d  place  I  take  f  of  13,  which 
is  4 ;  to  which  I  add  1,  and  the  Sum 
is  5  for  the  4th  place  from  the  Point. 

So  alfo  in  the  4th  Example  for  the  19  s.  I  put  .95 ,  for  the  6d.  of 
the  nf,  I  put  25,  (that  is,  1  added  at  6  d.)  laftly,  for  the  3d.  f 
(the  reft  of  the  uf,  or  23  I  put  f  24*  1 - 

T  2 


May  be  put 

s.  d. 

in  Decimals . 

8:  4i- 

.4187 

13  :  24 

.6 ’>94 

16  :  9, 

•8395 

1 9  •  ji’- 

.9989 

For 
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For  note.  That  when  the  Farthings  given  are  under,  or  fo  much  as 
they  are  more  than  24,  you  muft  take  a  third  part  of  that  Sum . 
they  arc  next  to,  which  can  be  divided  without  a  Remainer,-  as  in 
the  laft,  I  take  f  of  24,  becaufe  23  is  nearer  24  than  it  is  to  21. 

And  thus  the  Decimal  of  a  Pound  may  be  wrote  to  4  places  at 
once,  or  mentally  computed,  in  a  fifth  part  of  the  time  it  can  ber 
found  by  the  nearer  of  the  Ways  above,  and  that  near  enough  the 
Truth,  unlefs  it  be  required  to  be  multiplied,  as  is  before  men¬ 
tioned,  and  as  in  the  Table  at  the  beginning  of  Divifion. 


s. 

18 


d  • 


/; 

.pi  2 

.123  ==  2 

•754  —  15 

.87  66  =  17 
•S>8 77  —  19.  -9 


F 

3: 


57 

I 

61 


6.  The  Value  alfo  of  any  Decimal  of  a 
Pound,  may  he  found  by  Inflection  :  For  if 
the  place  next  the  Point  he  doubled ,  it  gives 
the  Shillings ,  to  'which  add  is.  fo  often  as 
the  2  d  place  is  5  or  more ,  for  the  reafon 
under  the  2  d  Rule  above  ;  then  call  what  is 
under  5  (or  more  than  5)  in  the  2d  place 
fo  many  Tens  of  Farthings,  and  the  Digit  in- the  3  d  place  fo  many  Units  ; 
and  as  often  as  they  are  25,  make  them  lefs  by  1. 

Or  more  accurately  thus  ;  tho  the  Rule  above  may  be  thought 
near  enough,  as  not  erring  a  Farthing. : 

If  the  Farthings  under  or^  <5,  and  under  ip,dedu<5fc  fa  Farthing. 

above  5  in  the  2d  place  from_j  ip, - 33, — - 1 

the  Point,  and  thofe  in  the^33, -  45* - If 

3d  place  be - ^45  and  upward  —  2 

And  fo  often  as  the  4th  place  is  6  or  more,  you  may  add  half  a 
Farthing. 

And  after  this  manner  you  may  read  Decimals  in  Shillings,  Pence, 
&c.  as  fall  as  if  they  were  wrote  fo ;  as  I  have  examined  many  a 
thoufand,  having  the  Species  read  to  me  looking  on  the  Decimals, 
which  if  continued  to  ever  fo  many  places,  they  alter  not  the  Rules, 
above.  * 


Note ,  That  thefe  Allowances  or  Dedu&ions  are  made  becaufe  the. 
Rule  fuppofeth  1000  Farthings  in  a  Pound  Sterling,  whereas  there 
are  but  pdo  ;  therefore  if  1000  Farthings  is  40  more  than  the  Truth,, 
500  is  20  more,  250  is  10,  or  25  is  1  too  much.  And  it  is  fuffi- 
cient  if  done  to  a  Farthing,  which  Decimals  may  be  valued  with¬ 
out  regarding  the  4th  place. 

7.  To  find  the  Value  of  the  Decimal  of  a  Foot  in  Length  by  InfpeElion. 

Rule.  For  every  10th  of  a  Foot  reckon  as  many  Inches  and  as  ?nany 
Quarters ,  under  .5,  ( which  is  known  6  Inches .)  2dly,  For  every  2  irk 
the  ids  place  add  1  quarter  of  an  Inch..  And  this  will  not  err  a 

quarter 
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quarter  of  an  Inch  in  the  generality  of  Decimals,  if  in  any. 


Here  in  the  2d  Example  In.  qr. 

.2  according  to  the  Rule  is  2  :  2 
and  .08  is  half  fo  many  qrs.  =  1  :  — 

Sum  =  3:2 


Foot.  Inch.  qr. 

• 3  7  — r  4  •  : 
•28  =  3  :  2' 

•73  =  §  :  3 
.£  2  =  1 1  ;  1 


■ Examples . 


And  in  the  4th  Example, 
•9  '>  .5  I  fay  is- 


.4  is  4  inch .  4  qr.  or  5 
.02  is  — 0 - -  — 


Sum  =  11  :  1. 

Note,  That  in  adding  half,  in  the  2ds  place,  if  odd,  you  may" 
omit  the  odd,  and  take  half  the  next  leller  even  Number,  as  in  .07 
and  .03  I  take  only  3  q/s.  and  1. 

The  immediate  writing  down  any  Inches  and  Quarters  in  the 
Decimal  of  a  Foot  is  done  foeafily  by  die  Rule  above  inverted,  that 
there  is  no  occaiion  for  Examples. 

8.  To  find  the  Value  of  the  Decimal  of  a  Gallon  by  InfpeElion. 

Rule._  Mul¬ 
tifly  the  Digit  in 
the  Primes  -place 
of  the  Decimal  by 
8,  and  the  Digit 
next  the  left  hand 

of  the  2  Digits  .46  —  3  ;  3  ,91  =  7  :  1  j  7  :  — 

in  the  ProduB 
is  fo  many  Pints ; 
then  add  the  Di¬ 
git  next  the  right  hand  of  the  ProduB  to  that  in  the  ids  place  of  the  Deci¬ 
mal  given. ,  and  multiply  that  Sum  by  4,  and  the  place  next  the  left  hand 
of  the  ProduB  are  Quarters  of  Pints.  Which  is  done  with  about  a 
third  of  the  trouble  in  the. common  way  j  and  gives  the  Anfwer  ac¬ 
curately  enough. 

Thus  in  .66,  8  times  6  is  48,  the  4  are  Pints,  and  the  8  of  the 
Produd  added  to  6  in  the  2ds  place  is  14;  4  times  14  is  5 6  ;  the 
5  are  Quarters  of  Pints  or  it  Pints,  which  with  the  4  is  5?  Pints, 
&s:  '  . . 


Gall. 

Pints. 

qrs. 

Gall. 

Pints. 

qrs. 

Gall. 

Pints. 

qrs. 

.19 

—  1  : 

2 

.64 

=  5  • 

— 

•34 

—  2  : 

3 » 

.2& 

— -  0  ; 

1 

•73 

=  5  s 

3 

•7i 

=  5  • 

2 

•37 

=  3  • 

— 

.82 

—  6  : 

2 

-  J  • 

1 

.4  6 

—  3  • 

3 

.91 

=  7  : 

1 

.88 

=  7  : 

•55 

—  4.: 

2 

.11 

"  • 

3  • 99 

rr:  8  : 

-I 
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94  To  find  the  lvalue  of  the  Decimal  of  a  Ban  el  of  Beer  very  briefly ' 

and  accurately. 


Rule.]  Multifly  the  given  Decimal  by  4,  cut  off  from  the  ProduB  1  lefs 
than  the  Decimal  places  given  ;  then  fubjlraB  every  Digit  in  the  ProduB 
from  its  right  hand  Digit ,  and  the  Remainer  is  the  Value  fought  in  Gallons 
andiP arts. Thus 
in  the  3d  Ex¬ 
ample,  thePro- 
dud  of  .9876 

by  4  is  39-5° 4 
(cutting  but  3 
oft',  according 
to  the  Rode  :) 

Then  I  begin 
with  4,  and 

take  that  from  (o)  which  I  fuppofe  next  it  towards  the  right  hand, 
that  is,  from  10,  refts  6  ;  1  borrow'd  and  o  (in  Tens  place)  is  1 
from  4  (in  Units  place)  there  refts  3  ;  5from  10  refts  5  ;  1  borrow'd 
and  9  is  10  from  15  refts  5  ;  1  borrow'd  and  3  (next  the  left  hand. 
Column  2.)  is  4,  from  9  refts  5,  and  o  from  the  faid  3  refts  3  ; 
which  faid  Refts  are  the  Anfvvers  in  Column  3,  viz,.  35.5536. 

10.  The  2  fhort  Rules  above  being  obferved,  the  Decimal  of  a 
J3arrel  is  found  in  Gallons,  Pints,  and  Quarters  of  a  Pint,  very  con- 
cifely  thus  : 

Example  1.  Example  2. 

Barrels  Beer  .1976$  Barrels  Beer  .8764 


Examples. 

Anfwers. 

Examples. 

\  Anfwers. 

Barrels. 

ProduBs. 

Gallons. 

Barrels. 

ProduBs . 

Gallons. 

.1234 

4.935 

4.4424 

.2  r 

8.8  r 

8. 

•5*578 

22.712 

20.4408 

•5  r 

22.2  Y 

20. 

.9876 

39.504 

35-553*5 

.7  r 

31. i  r 

28. 

•5432 

21.728 

19.5552 

.9  r 

39.9  r 

36. 

7.9060 

Refts  Gallons  7. 1 1 540 


35.056 
Refts  Gallons  31.5504 


Pints  o  :  3 .5  -[ Q?mers  °f  a  P <«ts  =  4:2  quarters  Pints. 

D  tPint  and  Parts. 


I  have  contrived  thefe  2  laft  for  the  Ufe  of  his  Majefty's  Officers 
of  Excife,  where  they  may  almoft  by  Infpedion  fee  the  Value  of 
the  Decimal  of  a  Barrel,  to  the  10th  part  of  a  Pint. 

11.  A  mo  ft  concife  and  eafy  Way  to  find  the  Value  of  the  Decimal  of  a 
Pound  Averdupoife  Weight  exaVtly. 

_  Rule  1.]  This  may  be  done  by  this  Rule  :  Multiply  the  Decimal 
given  by  3,  and  cut  off  the  Produd  2  places  fewer  than  are  in  the 
Decimal  given  ;  from  that  Produd  fubftrad  a  7th  of  it  felf  3  then 
take  a  16  of  the  Remainer,  (whioh  you  may  do,  only  putting 

down 
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down  the  Quotient,  which  are  Ounces  ,*  and  the 
Remainer  (lefs  i)  are  Drams,  per  this  Example. 

2.  But  the  Rule  to  be  infilled  upon  as  more  brief 
and  accurate,  is  this  :  Multiply  the  given  Num¬ 
ber  by  8,  and  double  the  Product  of  every  2  Di¬ 
gits  as  you  go  on,  and  the  Produd  is  Ounces 
and  Parts.  Then  multiply  in  like  manner  the 
Parts  of  an  Ounce,  and  the  Proauft  is  Drams 
and  Parts. 


277.2 

39.6 


237.6 


§  14  :  12  dr. 


Example  1.  Example  2. 

Given  =  ib  .924  lb  46 7 

Anfwpr<f°unces  =  1 4-7^4  Oun.  =  9,072 
Aniwer^Drams  __ X2.S44  Dr.  =  1.15-2 


Example  3.. 
fe  .234 
Oun.—  3.744 
Dr.  =  1 1.904 


Or  if  it  be  thought  burdenfome  to  the  Memory  to  multiply  by 
8,  & c.  as  per  the  Rule  above,  it  will  be  more  eafily  done  thus  : 

Rule  3 .]  Multiply  the  Decimal  given  by  6,  and  after  you  have  added 
the  Tens  carried  (as  ufual)  add  thereto  the  Digit  next  towards  the  right 
hand  of  that  which  you  lafl  multiplied ,  and  put  down  what  is  above  10  (as 
commonly :)  But  when  you  have  multiplied  the  Digit  next  the  left  hand ,  add ' 
theTens  carried  to  that  Digit .  For  inftance,  in  the  fir  ft  Example  above* 
fay  6  times  4  is  24,  put  down  4,  and  carry  2  ;  6  times  2  (the  next 
Digit)  is  12,  and  2  carry ?d  is  14,  and  the  4  in  Units  place  is  18, 
put  down  the  8,  and  carry  1  ;  6  times  9  is  54,  and  1  carry ’d  is  5 
and  2  (the  middle  Digit)  is  5 7  ;  put  down  7,  and  add  the  3  carry 'd. 
to  the  9  laft  multiplied,  and  that  makes  14:  which  I  take  to  be 
the  moft  concife  and  eafy  Method  that  this  thing  is  capable  of,  un- 
lefs  as  by  the  following 

Rule  4.]  Take  the  Primes  place  for  fo  many  Ounces,  Halfs  and 
Tenths  of  an  Ounce  ,*  Seconds  place  for  fo  many  2.5  Drams  ;  and 
Thirds  place  for  fo  many  Quarters  of  a  Dram. 

Example.  In  .924  fb.  .9  is  9  Ounces,  9  Halfs,  and  .9  =  Oun.  14  : 

6  Drams.  2  in  Seconds  place  is  2  times  2.5  or  5  Drams  ;  and  4  in 
Thirds  place  is  1  Dram  —  14  Oun.  12  Dr. 

1 2 .  The  moft  eafy  and  fhort  Way  of  finding  the  Value  of  a  Decimal  -of 
1  Vb  Troy  Weight  in  f,  dw.  and  grs. 

ift ,  Multiply  the  Decimal  given  by  2,  and  add  what  is  carry 3d, 
and  the  Digit  next  the  right  hand  (as  in  the  third  Rule)  gives  the 
Ounces. 

idly ,  Twice  Primes  place  in  the  next  Decimal  of  Ounces  is 
fo  many  Penny-weight*  and  every  5  in  the  Seconds  place  is  1  more. 
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3 dly ,  What  the  Seconds 
place  is  under  or  above  5, 
and  the  Thirds  place;  take 
half  thereof  for  Grains. 

But  if  they  are  2  5  or  up¬ 
ward,  dedud  1  ;  if  38  or 
upward,  deduft  2.  And 
if  the  Digit  in  Thirds 
place  be  an  odd  one,  you 
may  dedud  only  the  odd 
one  at  25,  and  1  and  the  odd  one  at  38,  &c. 


Chap.  3 


Examples.  § .  dw.  gr. 
lb  .5642  or  6  :  15  . ;  10 
\  6-7704  do  this  by  Infpedion. 


tfe  .9782  or  11  :  14:  18  |  dw.  gr. 
>  1 1 .73  84  by  Infpedion  is  14:18 


S  e  c  t.  Ill-  Addition  of  Decimals . 


THIS  Rule  has  no  more  difficulty  than  that  of  one  Denomina¬ 
tion  in  whole  Numbers  :  obferving, 

1.  To  place  the  Decimal  Places  next  the  Point,  or  the  feveral 
Places  next  the  left  hand,  and  the  Points  themfelves,  C ’7c.  one  under 
another,  as  in  the  Examples. 

2.  If  the  Decimals  to  be  added  exceed  not  5  in  number,  it  is 
fufficient  if  they  confift  of  5  places  where  the  Sum  is  not  to  be  mul¬ 
tiplied  by  any  thing ;  but  where  it  is  to  be  multiplied,  you  muft 
obferve  the  Rules  given  in  the  beginning  of  Divifion,  SeEl.  6.  of 
this  Chapter.  And  if  Decimals  of  a  Pound  Troy  are  to  be  added, 
the  Decimals  to  be  added  ought  to  conlift  of  at  lead:  6  places  :  But 
If  the  Decimals  be  compleat,  ’tis  no  matter  how  few  the  places  be. 


■Example  .1. 

Example  2. 

.925. 

Decimals  oft 

2  Value  in 

.0775. 

Pound  Sterl. 

Specie. 

.5. 

-9-  - 

1 8  s.  —  d. 

.25. 

.05.  - 

1  :  — ■ 

•75- 

.125. 

2:6 

.  -O'j" . 

•75- 

J5 

.12?. 

•775*  ~ 

15  :  6 

•  O  j  • 

13  • 

3.6775* 

.825. 

-  16:6 

.15. 

3  * 

-\ 

Sum  4.325  ; 

=  /.  4  ;  4  ;  6  Sum 

3.  But 
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3.  But  becaufe  the  Decimals  that  occur  in  Pra&ice  are  generally, 
if  not  always  promifcuous,  that  is,  neither  all  compleat  Decimals, 
nor  infinite,  (certain  or  uncertain)  therefore  Examples  of  fuch  mixt 
will  be  the  moft  ufeful. 

Example  4. 

Promifcuous  Decimals . 

•17  56S 


Example  3. 

Of  a  mixt  Number, 
*£876?. 
19876.?. 
1987.6?. 
198.76?. 
19.876?. 
1.9876?. 

Sum  220849.7791?. 


.6  r 

.72939 

•i7234 
.97548 
.9  r 

.876?4 

.2?. 

.09842 


Example  ?. 
Promifcuous  Decimals , 
&c. 

.9666666 

.1234? 

7.6777777 

4.00276 

.9879879 

.12729 

.9. 

14.78593  Sum. 
or  14.78593241^3 


fSum=  5.44447 
C  or  ==  ?  .44448  6  r  1 

By  the  3  firft  Examples  you  fee  how  eafy  the  Addition  of  Deci¬ 
mals  is,  when  placed  as  they  ought  to  be,  and  fo  many  are  cut  oft 
for  Decimals  in  the  Sum,  as  are  the  greateft  Number  of  places  of 
thofe  given ;  which  is  fufficient  for  the  underftanding  of  this  Rule. 

But  becaufe  fome  have  made  a  difficulty  where  there  was  none, 
by  talking  much  of  repeating  Numbers  ;  I  have  given  the  two  laft 
Examples,  to  fhew  that  the  common  Method  is  accurate  enough, 
without  taking  notice  of  repeating  Digits  as  differing  from  others. 

In  Example  4.  there  being  2  Decimals  confiding  of  repeating  Di¬ 
gits,  I  put  down  only  thofe  next  the  Point,  and  fum  up  them, 
ift  faying  9  and  6  is  1?,  and  1  carry M  (fuppoftng  the  9  and  6 
which  repeat  were  placed  2  places  more  to  the  right  hand  than  ? 
places,  the  greateft  Number  given)  is  6  :  which  I  put  down  as  you 
fee  in  the  lowed  Line,  and  fay  1  and  2  is  3,  and  4  is  7*,  and  8  is  1?, 
and  4  is  19,  and  9  is  28,  and  ?  is  33,  and  (coming  downward  a- 
gain,  at  every  Series  you  add  upward,  with  the  repeating  Digits) 
6  is  39,  and  9  is  48  ;  put.  down  8j  and  carry  4  to  the  next;  Series, 
which  makes  it  29,  and.  the  .6  and  9  repeating  is  44  j  put  down 
4,  and  carry  4  to  the  third  Series,  which  makes,  it  39,  and 
the  6  and  9  Repeaters  is  54;  put  down  4,  and  fo  proceed 
in  like  manlier  to -  the  Digits  next  the  joints,  where  the  6  and 
9  are  added  in  courfe,  as  being  there  placed  $  fo  the  Sum 

U  is 
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is  5.444486  r  1.  And  it'  you  had  filled  only  5  places  each  with  the 
2  Di  gits  that  repeat,  and  had  added  them  as  the  3  former  Examples, 
the  Sum  would  have  been  the  fame,  wanting  only  .00001 6,  which 
fhppofing  even  the  Decimal  of  a  Pound  Troy ,  is  lefs  than  a  10th  of 
a  Grain.  And  in  the  5th  Example  the  difference  between  the  Sums 
having  regard  to  the  repeated  Digits,  and  the  Sum  the  common 
way  is  fo  inconliderable,  as  appears  by  the  2  Sums ;  not  worth  no¬ 
tice,  if  the  2d  Rule  of  this  Se&ion  be  obferved. 

I  have  demonfir ated  in  the  2d  Example,  by  the  Addition  of  the 
Specie  anfwering  the  Decimals,  that  the  Rules  for  adding  Decimals 
are  right  :  I  (hall  here  fhew  that  the  Rule  for  adding  thefe  is  agreeable 
to  that  for  Vulgar  FraElions.  For  example,  in  adding  —A-  to  -rX-, 
the  common  Denominator  is  100000,  the  Numerators  36500  and 
5)6000,  the  Sum  of  which  is  132500;  fo  the  Anfwer,  cutting  off 
the  Cyphers  as  ufelefs,  is  44-14  :  and  dividing  the  Numerator  by 
the  Denominator,  that  is,  cutting  off  3  Figures,  the 
Anfwer  is  1.325  :  But  the  fuperfluous  trouble  of  .365 
putting  down  the  Cyphers  being  omitted,  the  Work  .96 
of  Addition  of  Decimals  is  as  above,  and  as  per  ■ 

Margin.  *-325 


Sect.  IV.  Subflra&ion  of  Decimals* 

THERE  is  no  difference  between  the  Method, of  this  and  Intire 
Numbers,  obferving  to  place  the  Point  of  the  Subtrahend  ex¬ 
actly  under  that  of  the  greater  Decimal.  Two  or  three  Examples 
will  fufEce  to  fhew  it. 


Example  1. 
From  .987 6. 
Take  .876543  2  r 


Examples* 
From  98.76 
Take  .08765 


Example  3. 
From  9876. 
Take  =  .1234 


.1x105679  Remains=98.67235  Remains=9875.8766 


*'  •'  k  1  ,  •  >0  '  Z. 

Example  4. 
From  123.45 
Take  97. 

* 

Refts  25=  26.45 


Example  5, 

i  .  -  .  .  ->j  '  • 

From  /.  1.0976 . . 
Take  =  .987  . ... . 


Difference  ,1106 . ». 


Averdupoiz>e  Weight. 


1  ft. 

. .  or  from  1  t 
. .  or  take  — : 

-  -T  '  * 


•  #-  ».  » 


Oim.  Drams. 
1  :  8.985  6 
15  :  12.672 


1 :  12.3136 

'The- 

K 


t 
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The  Reafon  of  the  Work  of  Subftradion  of  Decimals  is  the 
fame  as-  is  faid  of  Addition,  only  fubftrading  inftead  of  adding  the 
Numerators  ;  agreeing  exadly  with  the  Dedudion  of  Vulgar  Frac¬ 
tions,  in  which  Method  if  the  Cyphers  be  negleded  in  the  Refults, 
the  Method  falls  juft  into  that  of  Subftradion  of  Decimals,  where 
the  cutting  off  from  the  Sums,  Remainers,  Produds,  &c.  is  the 
fame  as  dividing  by  a  Unit  with  Cyphers  (which  is  the  Nature  of 
the  Denominators  of  Decimals)  as  is  fhewed  in  Divifton  of  Xntire 
Numbers. 


Sect.  V.  Multiplication  of  Decimals. 


THERE  is  no  difference  between  the  Operations  here  and  by 
Integers  >  but  obferve  this  Rule  : 

After  the  Work  is  over,  you  muft  fet  off  fo  many  Figures  towards 
the  right  hand  of  the  Produd,  as  you  have  Decimals  in  both  the 
Fadors. 

But  if  fo  many  places  are  not  in  the  Produd  (as  it  will  happen 
when  you  multiply  Decimals  of  fmall  Value)  then  you  muft  make 
up  that  Number  by  placing  Cyphers  towards  the  left  hand  of  the 
Produd  next  the  Point.  .  . 


'Example  1. 

A  Decimal  by  an  In¬ 
teger. 
.012345. 

93  2 


24690 

37035 

111105 


II-5°554° 


Example  2. 

A  mixt  by  a  mixt 
Number. 
9.37241. 
25.324. 


3748964 
1874482 
281 1  7  23 
4 6%6 205 
1874482 

. r  M  1  — - 

237.34691084 


Example  3 . 

A  mixt  Number  by  a 
Decimal. 
36.252. 
.00032. 

72504 

I08756 


.oi  160064 

Example  4. 

A  Decimal  by  a  De 
cimal. 
.12564  r  1 
’  <00009 


.00001x3079  r  1 

Now 


Note,  That  in  the  fourth  Example,  be- 
caufe  the  4  is  repeated  ad  infinitum ,  there¬ 
fore  J  fay,  9  times  4  is  36,  and  3  (which 
would  be  carry' *d  if  you  adually  put  down 
another  4)  is  39$  put  down  9,  and  carry  3. 

U  2 
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Now  if  you  had  put  down  and  multiplied  100  Fours  of  thofe  re¬ 
peated,  10  many  Nines  would  alfo  be  repeated  in  the  Produd  ;  but 
for  brevity-fake  I  only  put  down  one  of  each  with  an  r. 

}  multiply  mixt  Numbers ,  Decimals ,  See.  and  to  have  only  fo  many 
Decimals  in  the  ProduB  as  you  affign  :  And  how  to  avoid  all  unne - 
cejfary  Figures  in  fuch  Operations.  ' 

•  •  •  V  '  /  ‘  . 

Cafe  1.  A  mixt  Number  by  a  mixt,  as  1.234504  by  p.2123.  and- 
to  have  only  4  Decimals  in  the  Produd. 

1.234504 

321 2 .9.  =  the  Multiplier  inverted. 


1 1 1105 

<  24 69  ' 

1:23  1  -  ; 

i  , 

••  •*-  _ _  .u  ‘4  -.r.Z  'fr  . 

1 1.3726  =  the  Product 

Cafe  2.  A  Decimal  by  a  whole  Number,  as  .12345-04  byp2i23y 
and  to  have  3  places  in  the  Product  Decimals. 

•  1234504 

3  2 1 2p  =  the  Multiplier  inverted. 


1 1 110536 
24690.1 

. 12345 

r  24  69 

37°  ,  v  1  ■ 

11372.621  =■  the  Produft. 

Cafe  3  .  A  Decimal  by  a  Decimal,  apd  to  have  only  4  Decimal 
places  in  theProduft  ;  as  .12345  by  .P2123 
.12345 

.3212^.  =  the  Multiplier  inverted 


25-  •  ' 

.1137  =:Produ&  required; 

■*  is  To 
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1.  To  perform  rhefe  Operations,  dis  plain  that  the  Multiplier  is 
inverted,  and  Units  place  put  next  the  left  hand,  &c.  when  you 
place  it  down  to  multiply. 

2.  The  due  placing  of  it  is  the  next  thing,  which  is  to  put  Units 
place  of  the  intire  part  under  that  place  in  the  Decimals  of  the 
Multiplicand,  which  anfwers  that  place  next  the  right  hand  of  the 
Decimals  you  would  have  in  the  Produd  :  As  in  the  fir  ft  Example, 
becaufe  I  would  have  4  places  Decimal  in  the  Produd,  therefore  I 
put  9  (the  Units  given)  Under  the  4th  place  from  the  Point  in  the 
Multiplicand.  And  in  the  2d  Example,  I  put  3  (the  Units  place 
of  the  Multiplier  given)  under  the  3d  Decimal  of  the  Multiplicand  ; 
and  in  the  3d  Example,  becauie  I  would  have  4  Decimals  in  the 
Produd,  I  put  the  Digit  next  the  Point  in  the  Multiplier  under  the 
3d  place  of  the  Multiplicand,  becaufe  there  is  no  intire  Number 
to  put  under  the  4th  place  ;  and  place  all  the  other  Figures  of  the 
Multipliers  in  a  reverfe  Order,  as  per  the  Example. 

3.  Begin  to  multiply  the  Figure  next  the  right  hand  of  the 
Multiplier,,  when  placed  as  per  Rules  above,  into  the  Figure  hand¬ 
ing  over  it,  &c.  as  in  the  common  way  j  obferving  at  the  fame 
time  what  Tens  would  Be  carry ’d  if  you  multiplied  the  next 
Figure  or  two  toward  the  right  hand,  and  adding  fuch  Tens  and 
half  Tens  or  upward  as  Ten,  and  fo  proceed  with  each  Figure 
in  the  Multiplier  that  hath  another  handing  over  it,  (omitting  the 
reh)  and  place  the  ih  Produd  of  each  Figure,  viz,,  what  the  fame 
is  above  ten  or  tens  Units,  under  the  Units  of  the  firft  Line,  &cv 
and  not  as  in  common  Multiplication;  which  Lines  add  up,  and 
the  Aggregate  is  the  Produd  required.  The  3  Examples  above  make 
it  plain,  and  that  much  Trouble  and  many  fuperfluous  Figures  are 
prevented. 

Cafe  4.  But  it  may  fometimes  happeny  That,  as  in  the  following  Ex¬ 
ample,  fo  many  places  are  not  in  the  Sum  as  you  propofed  for  Deci¬ 
mals  :  in  which  cafe  add  1  or  more  Cyphers. 

Thus  to  multiply  .12345  by  .234,  fee  the 
Work  in  the  Margin,  to  have  4  Decimal 
places  in  the  Produd  ;  where  the  making  of 
13  Digits  are  faved. 

Cafe  5.  Alfo  it  may  happen ,  That  there  are 
not  fo  many  Decimal  places  in  the  Multi¬ 
plicand  as  you  propofe  fhall  be  in  the  Mul¬ 
tiplier;  fo  that  yon  cannot  proceed  as  per 

Rjule  2.  above  :  in  this  Cafe  you  may  fup- 

*  ply 


.12345; 

432. 

247 

37 
*  5 

■  ■■  ■  r— d— wm 

,0289  —  Product' 
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ply  the  place  by  Points  :  thus,  to  multiply 

32.34.  by  7.93245  fee  the  Work  in  the  32.34.. 

Margin,  to  bring  out  4  places  Decimal.  54*397 

Thefe  are  all  the  Variety  I  could  think  of  - - ■■■ 

as  to  this  matter,  which  are  moftly  not  ex-  22638.. 

tant  before  that  I  know  of :  And  the  fol-  29106. 

lowing  Compendiums  are  intirely  my  own  9702 

Contrivance  ;  and  if  any  of  them  are  ex-  647 

tant,  I  can  allure  the  Reader  I  borrow’d  1 29 

nothing  therefrom.  _ 16 


*5*5354 

New  COMP  END  IV  MS  in  Multiplication . 

1.  To  multiply  by  any  Fa&or  under  20  at  once. 

Example  3-4567  The  common  Way  3.4567 

by  .19.  .19. 

.656773  Product  3 1 1103 

345*7 

The  Probation  .656773 


2.  To  multiply  by  any  Fa&or  between  xoo  and  no  (exclufive) 
at  once. 

Example  -  34567  The  common  Way  345*7 

.108  .108 


3733-23*  Produ& 


27*53* 

345*7 

Prob.  =r  3733.236 


3.  To  multiply  by  any  Fa&or  between  m  and  119  ^kiclufive) 
at  once.  . 

Example  .345*7  The  common  Way  .345*7 

1I-7»  1 1.7. 


4.0443  3  9  Produft. 


241969 

345*7 

345*7 

Prob.  ss  4.044339 

4.  To 
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4.  To  multiply  by  any  Number  between  mi  and  mp  (inclu“ 
five)  at  once. 

Example  345  67  The  common  Way  =  345  6  7 

11. 14.  11. 14. 


385076.38  =  Produd. 


138268 

345^7- 

31567 

345^7 

Prob.  =  385076.38 


T 


5.  To  multiply  by  a  Fador  between  1 1 1 1 1  and  imp  (inclufive) 
putting  only  the  Produd. 

The  common  Way  —3  45  67 
Example  34567  111.16. 

m.16.  2.0740  a. 

34567 
34567 
34S67 
34567 

Prob.  =  3842467.72 


5842467.72  =  Produd. 


6.  To  multiply  by  a  Fador  between  20  and  100  exclufive. 


Example  3.45  67. 

*5 


224.6855  =  Produd. 


The  common  Way  =  3.4567 

by  ..  65 

172835- 

207402 

Prob.  =  224.6855 


7.  To  multiply  by  a  Fador  confilfing  of  a  Cypher  between  two. 

Digits.  5  : 

Example  .34567  The  common  Way  =  .34567 

605  605; 


20P.1303  5  ==  Produd. 


172835, 

207402 

Prob.  = 301M303  5 

8,  To, 
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8.  To  multiply  by  a  Fador  confifting  of  2,  &c.  Cyphers  between 

two  Dibits. 

‘  Example  #  34567  The  common  Way  345 ^7 

6005  6005 


Produd  =  207574835 


172835 

207402 

Prob.  2=  207574835 


9.  To  multiply  by  a  Factor  confifting  of  fo  many  Cyphers  be¬ 
tween  two  Digits,  as  there  are  Places  in  the  Multiplicand. 

N  » *  * 

•  ‘  ' "  345^7 

*6000005 

Produd  =  207402172835 

.  «  >  A.  •-  1 


10.  To  multiply  by  any  Fador  between  100  and  200  ;  only  put¬ 
ting  down  the  Produd. 

.  Example  23456  The  common  Way  23456 

154  M4 

^  ■  ■  mm 

-  .  '  93824 

Produd  =  3612224  117280 

*  *  -  23456 

Prob.  =  3612224 


it.  To  multiply  by  a  Fador  confifting  of  a  Unit  between  any 
2  Digits. 

Example  23456  The  common  Way  =  23456 

416  _ 416 

•  ..  .  /  j.  "■  14073^ 

23456  0 

93824 


Produd  =  9757696 


Thus  far  by  only  putting  down  the 
Figures  of  the  Produd. 


Prob.  =  9757696 


12.  From 
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«  »  j  .*  •  ■ 

12.  From  what  is  above,  it  is  or  34^67 

plain  that  any  Number  may  be  mul-  by  6675 1580 

tiplied  by  a  Fador,  being  the  Square  - - - 

of  any  in  the  Proportions  above,  or  276536 

the  Redangle  of  any  two  of  them,  17283  $ 

by  only  making  1  Line  befides  the  34*67 

Produd.  For  knowing  that  1235  is  17283$ 


theProdud  of  (5$  by  19,  multiply  for  Examp. 2.'  241959 

example  34567  by  19  (as  per  Cafe  1.)  proved.  207402 

produceth  555773  ;  and  that  by  65  207402  _ _ _ 

(as  per  Cafe  6.)  produceth  42590245,  - - ; - - - 

the  fame  as  34567.  by  1235.  Proof  =  2307401865850 


Ex  amp.  1. 

Ex  amp .  2. 

34567 

34567 

19 

1 1 1 16 

rf  ■%  r- »  -•  S  "  * 

6%6ni 

384246772 

65 

6005 

42690245  ]  Prod.- 

=r230740l865860 

The  Fador  5575  1 5  80  be¬ 
ing  the  Redangle  of  the  2 
towards  the  left  hand;  there¬ 
fore  34567  is  multiplied  by 
66751580,  by  only  making 
9  Figures  befides  the  Pro¬ 
dud  ;  which  is  32  fewer 
than  muft  be  put  down  and 

added  in  the  common  wav. 

*  * 


13.  Or  if  a  Fador  or  Multiplier  confift  of  the  Figures  in  any  two 
of  the  former  Digits,  & c.  put  down  in  courfe ;  the  fame  may  b 
performed  as  follows : 

12.3456732.  "The common  Way  12.3456732. 

1  1 1166005  11 1166005 

7413  57675660  —  the  multipd.  by  6005.  6  1  7283660 

1372345032912  the  multiplied  by  11116.  [  740740392 

v  740740392 


123456732 
123456732 
I23  45673  2 
r23456732 


2=  1372419168.6795660  =  Produd.  J 

By  this  Method  there  are  put 
down  and  added  3  8  Figures  few¬ 
er  than  in  the  common  way.  * - • — — , — — — _ 

See  alfo  the  Proof  of  the  laft  1  Proofs  1372419168.6795660 
Example  in  the  Book  fave  one, 
where  9  Places  are  multiplied  by,  and  only  5  Lines  made. 

X 


14.  To 
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14.  To  multiply  by  a  whole  Number  confifting  of  any  Di^  t  re¬ 
peated  any  number  of  times,  as  fuppofe  by  7  repeated  8  times” 

12345678932  Common  Way  1234.5678932-. 


77777777 


77777777 


86419752524 


5?<5o2  IP46288  66241 64  Produd. 

:  .  . .  «  I 

Note,  This  Invention  is  fo  much 
fhorter  than  the  common  Way, 
that  in  this  Example  there  are  77 
Figures  fewer. 


8641 9752524 
8^412752524 
86412752524 
8541275  2524 
86412752524 
8641275  25  24 
86412752524; 
86412752524 


Proof  =  2^0212462886624164 


15.  To  multiply  by  a  Decimal  confifting  of  any  Digit  repeated 
ad  infinitum ,  very  eaflly,  briefly,  and  accurately.  r 


12545678232 

'77777777,&c. 


864j2752524 


Note ,  This  is  done  with  84  Fi¬ 
gures  fewer-  than  the  common 
Way,  and  is  about  100  nearer  the-' 

Truth. 

In  this  Cafe  cut  one  place  more  >' 
from  the  Produd  than  the  Deci¬ 
mal  Places  in  theMultiplicand,for 

Decimals  of  the  Produd  ;  or  fo  many  more  than  one  as  there  are 
Cyphers  before  the  repeated  Digit  of  the  Multiplier. 


Produd  9602  194724.8  r 


of  Digits° repeated  ^  ”  Nuraber^  of  any  Number 


Example . 

as  12.34567  8232. 
by  =  7777.7777  <&c. 


by  7  =  8641975  2524 

Frodud=  9602 1947248888.8  ri 


For  Proof  of  this. 
12345678932 
by  7777' 

,,  ==9^012345054164 

and  by. 7,^.  =9602194724.8 


Sum  =  9602 1947248888.8  n 


Directions 
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Diretlions  concerning  the  16  Compendium s  above. 

As  to  Compend.  1.]  It  is  performed  as  in  common  Multiplication 
by  9,  only  adding  the  Digit  toward  the  right  hand  of  every  one 
that  you  multiply  by  the  9  ;  and  when  you  have  multiplied  the  lad 
in  order,  add  what  you  carry  to  that  Digit  next  the  left  hand,  and 
that  gives  the  2  laft  in  the  Product. 

Compend .  2.]  Work  as  in  the  laft,  only  with  this  difference,  that 
you  muft  add  the  7  in  Units  place  to  the  Product  of  8  by  5,  and  the 
6  to  the  Product  of  8  and  4,  & c .  Laftly,  add  what  you  Garry  to 
the  4,  is  7,  and  then  put  down  the  3  next  the  left  hand. 

Qmpend.^.~]  When  there  is  1  in  Units  and  1  in  Tens  place,  be- 
fides  a  place  Decimal,  or  1 14,  1 15,  nj,&c.  you  muft  add  to  each 
Product  of  every  Digit  multiplied  by  7,  the  2  next  Digits  (landing 
towards  the  right  hand,  when  there  are  fo  many.  As  to  the  Pro¬ 
dud:  'of  6  by  7,  I  add  the  7  next  the  6  ;  and  then  fay,  7  times  5  is 
35,  and  5  carried  is  40,  and  6  is  46,  and  7  is  53  ,*  put  down  3, 
and  carry  5,&c.  Laftly,  when  you  have  multiplied  the  3  by  7, 
and  added  the  4  and  5,  add  the  3  carried  to  the  3  and  4  is  10,  and 
1  carried  and  3  is  4. 

Compend.  4.]  This  is  performed  as  the  laft,  only  adding  3  Figures 
(when  you  have  fo  many)  (landing  toward  the  right  hand  of  every 
Digit  which  you  multiply  by  the  4.  And  at  laft  the  3  carried  is 
added  to  3,  4  and  $  is  15,  and  the  1  carried  (the  ?  being  put  in 
the  Produd)  added  to  the  3  and  4  make  8,  which  put  down,  and 
the  3,  as  you  fee  in  the  Example. 

Compend.  5 .]  Whereas  here  you  have  4  Units  towards  the  left 
hand,  you  muft  add  4  Figures  (when  you  have  fo  many)  (landing 
towards  the  right  hand  of  every  Digit  you  multiply  by  6.  And 
what  is  carried  muft  be  added  to  the  4  places  next  the  left  hand  of 
the  Multiplicand  at  laft,  and  then  3,  and  then  2,  and  then  put  the 
3  in  the  Multiplicand  down. 

Compend.  6.)  Say  5  times  7  is  35,  ?  and  carry  3  ;  5  times  6  is  .30, 
and  3  is  33,  and  6  times  7  makes  7?  ;  put  down  5,  and  carry  7, 
and  fay  5  times  5  is  25,  and  7  is  32,  and  6  times  6  makes  68  ;  put 
down  8,  and  carry  6,  and  fay  5  times  4  is  20  and  6  is  26,  and  6 
times  5  makes  56 ;  put  down  the  6  and  carry  5,  and  fay  5  times  3 
is  15,  and  5  carried  is  20,  and  6  times  4  makes  44  '>  put  down  4, 
and  fay  6  times  3  is  18,  and  4  is  22. 

X  2 


Com* 
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Comp  end.  7.]  In  this  Example,  becaufe  there  is  a  Cypher  between 
you  muft  multiply  the  tw'o  fir  ft  as  ufual,  and  to  the  Produdt  of  the’ 
5  in  the  3d  add  what  is  carried,  and  the  Product  of  the  6  in  the 
ftrft  or  Units  place  of  the  Multiplicand.  Then  to  the  Produdt  of  5 
in  the  4th  add  what  is  carried,  and  the  Product  of  6  in  the  2d  or 

6,  &c.  and  lalUy  multiply  4,  then  3  by  the  <5,  and  put  the  Produdt 
down. 

Compend. Multiply  as  ufual  to  multiply  the  4,  then  fay  5  times 

4  is  20,  and  2  is  22,  and  6  times  the  7  is  64,  4  and  carry  6  j  5 
tunes  3  is  15 y  and  6  is  21,  and  6.  times  the  6  (dr  36)  makes  57  j 

put  down  the  7,  and  multiply  the  5,  4  and  3  by  the  6,  adding  the 

5  carried.  & 

Compend.  p.J  In  this  and  the  like  Cafes  there  is  no  more  difficulty 
than  in  multiplying  by  a  Angle.  Digit  5  for  the  Number  of  Cyphers 
being  equal  to  the  Places  in  the  Multiplicand,  the  Produd  by  the 

6  falls  juft  to  the  left  hand  of  the  Produd  by  the  5.  But  if  the  Pro- 
dud  of  the  Digit  next  the  left  hand  by  that  in  Units  place,  and 
what  is  carried,  be  lefs  than  10,  then  a  Cypher  muft  be  put  down 
between  the  two  Produds. 

Compend.  10.]  This  is  performed  by  confidering  the  Nature  of 
the  Operations  of  the  firft  and  fixth  Compendiums.  For  4  times  6 
is  24,  4  and  carry  2  ;  4  times  5  is  20,  and  2  carried  and  5  times  6 
makes  52,  2  and  carry  5  ;  4  times  4  is  16,  and  5  is  21,  and  5  times 
5  is  46,  and  6  in  Units  place  makes  52,  2  and  carry  5  ;  4  times  3  is 
12,  and  5  is  17,  and  5  times  4  makes  37,  and  5  (in. Tens  place  of 
the  Multiplicand)  is  42,  2  and  carry  4:  4  times  2  is  8,  and  4  is 
12,  and  5  times  3  makes  27?  and  4  (m  Hundreds  place)  is  3  1  j  put 
down  1,  and  carry  3.  Then  (having  multiplied  all  by  the  firft  Fi¬ 
gure)  I  fay  5  times  2  is  10,  and  3  carried  is  13,  and  3  in  Thou- 
lands  place  is  16;  1  time  2.  is  2,  and  1  carried  is  3. 

C/mfend.  11.]  This  is  performed  as  the  laft,  only  inftead  of  adding 
the  Digit  next  the  right  hand,  &c.  to  the  Produd  of  the  fecond  Fi¬ 
gure  in  the  Multiplier,  you  muft  here  add  it  to  the  Produdt  of  the 
iirii  Figure,  cwcaufe  toe  1  francs  next  that  Digit  j  and  then  you 
keep  to  the  ift  and  6th  Compendiums,  as  in  the  laft. 

Compend.  12,)  By  this  Compendium  is  fhewn  how  to  multiply  by 
66751580,  or  other  large  Number  produced  by  the  Multiplication.. 
of  2  or  Square  of  one  known  Number,  by  only  making  1  Line  be- 
Tides  the  Frodud.  The  Example  is  that  of  the  5  th  and  8th. 
t  Compend.  13.]  This  is  likewife  an  Example  (hewing  how  the 
Work  of  Multiplication  by  large  Numbers  may  be  fhorten'd,  by 

dividing. 
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dividing  fuch  large  Number  into  2,  3,  &c\  fuch  Numbers  as  fall 
within  fome  of  the  abovefaid  Rules  :  as  111166005  I  divide  into 
two  Multipliers,  11116  and  6005,  &c.  done  at  twice. 

Compend.  14.]  This  Compendium  is  performed,  firft,  by  multi¬ 
plying  the  given  Number  by  one  of  the  repeated  Digits,  as  in  the 
Example  above  the  Product  is  86415)752524,  from  which  the  general 
Product  is  found  thus;  Add  that  Product  from  the  right  hand  toward 
the  left,  and  fay  4  and  2  is  6,  and  5  is  ii,  (put  down  the  4^  6  and 
r,  and  for  every  10  you  arrive  at,  put  1  to  the  Sum  more  than  what 
is  wrote  down)  and  1  is  12,  and  2  is  14,  and  5  is  19,;  and  7  is  26, 
put  down  the  4,  9  and  6;  then  adding  1  more  for  the  2d  10,  I  fay, 
and  1  is  27,  and  9  is  36,  ana  1  (for  that  3d  10)  is  37,  and  1  next 
the  9  is  38  ;  fo  I  put  down  the  6  and  8. 

Then  becaufe  I  have  added  as  many  places  as  are  in  the  Multi¬ 
plier,  I  leave  out  Units  place  (4)  and  add  from  2  in  Tens  place  to 

4,  the  3d  Figure  from  the  left  hand  inclufive,  which  with  the  3 
carried  (part  of  the  faid  38)  makes  another  38;  put  down  that  8, 
and  carry  3,  fo  adding  that  to  5,  &c.  to  6,  the  2d  Figure  from  the 
left  hand  (leaving  cut  the  2  firft  Figures  next  the  right  hand)  that 
Sum  is  42  ;  I  put  down  the  2,  and  carry  4,  adding  that  to  2,  (the 
4th  from  the  right  hand,  leaving  out  the  5  24)  and  fo  forward  to  8, 
next  the  left  hand  inclufive,  the  Sum  is  46  :  I  put  down  the  6,  and 
add  the  4  to  the  Figures  between  5  and  8  inclufive,  (leaving  out 
the  2524)  and  the  Sum  is  44;  I  put  down  4,  and  add  4  to  the  Fi¬ 
gures  between  7  and  8  inclufive,  (leaving  out  the  52524,  and  fo 
every  time  I  leave  out  1  more)  as 4  and  7  is  1 1,  and  9  is  20,  & c.  to 
8  makes  39  ;  put  down  the  9,  and  add  3  to  86419,  as  they  hand 
from  the  right  to  left,  as  before,  and  the  Sum  is  3  1  :  put  down  i, 
and  add  3  to  8641,  as  taught  before,  and  the  Sum  is  22  ;  put  down 
the  2,  and  add  2  to  the  864  as  aforefaid,  and  the  Sum  is  20  ;  o, . 
and  carry  2  and  6  is  8,  and  8  is  16;  put  down  6,  and  fay  1  and  8 
is  9  :  fo  have  you  the  Anfwer  only  by  eafy  Additions. 

Comp  end.  15.]  If  the  repeated  Figure  be  a  Decimal  for  the  Multi¬ 
plier,  I  multiply  as  before  to  gain  the  86419752524  ;  whence  the 
Product  is  found  firft  by  adding  that  whole  Line  from  the  right  to 
the  left  hand,  which  makes  53  :  I  add  the  5  to  the  3  is  8,  which  I 
put  down  for  the  repeating  D'pit  of  the  Product.  rl  hen  add  the  5 
carried  to  2  (in  Tens  place)  and  that  to  the  reft  of  the  Line  to¬ 
wards  the  left  hand  makes  54;  put  down  the  4 ,  and  carry  5  to  the 

5,  (in  Hundreds  place)  &c.  adding  all  toward  the  left  hand  as  be¬ 
fore,  leaving  out  1  toward  the  right  for  every  Digit  put  in  the 

.*■  Sum..; : 
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Sum  :  which  is  a  moll  eafy  and  brief  Way  of  anfwering  all  Oue- 
Itions  of  that  kind.  •  & 

Compend,  id.]  If  the  Multiplier  be  a  repeated  Digit  and  a  mixt 
Number,  you  ha^e  nothing  to  do  more  than  in  the  laft  Compendium  : 
only  to  put  fo  many  of  the  repeated  Digits  towards  the  right  hand 
of  the  Integra  part  of  the  Produd,  as  there  are  places  in  the  inte¬ 
gral  part  ol  the  Multiplier,  as  in  the  Example  16.  abore. 

A  iecond  Example  of  the  16th  Compendium,  to  multiply  1224 
ky  333-3333333>  or  333.3  r.  See  the  Operation. 

Multiply  1234  ^  Proved  thus . 1234 

by-*  •  333-33333333}  -as per  15th  by  .3  .3  r 


3702  » 

41 1333.3  Y  ==  Produd. 


is  =  411.3  r  1 
and  by  333  =410922 


Sum  =  JProof  =  41 1333.3  r 

In  this  (as  the  laft)  having  multiplied  the  1234  by  3,  it  produces 
3702,  which  I  add  from  the  right  hand  towards  the  left,  and  the 
Sum  is  12  ;  fo  2  and  the  1  is  3  =  the  repeating  Digit,  and  1  car- 
ne  added  .0  o,  7  and  3  is  1 1  :  I  put  1  down,  and  carry  1  and  7  is  8 
and  3  is  1.1  j  put  1  down,  and  carry  1  to  3  makes  41 1.3  r;  and  be¬ 
cause  there  are  3  places  Integers  of  the  Multiplier,  I  therefore  put 
3  places  of  the  repeating  Figure  towards  the  right  hand  of  the  41 1 
makes  41 1333.3  r  the  true  Anfwer,  as  by  the  firft  Example  and’ 
Rules  for  working  the  fame  under  the  laft  mentioned  Compendium. 

17.  Or  if  it  fhould  be  fuppofed  (tho  fuch  a  thing  does  not  often 
happen)  that  the  Decimal  Digits  repeat  in  both  the  Factors  ;  then 
work  as  under  the  ^.Compendium,  and  to  that  Refult  add  the 
Produft  by  the  next,  dr c.  Digits,  putting  down  what  would  be  car- 
ned  it  the  Decimal  Digit  were  really  repeated. 


Example .  3 .6r 

4.3  r 


Produd  =110 


Sum  =  1.22 
Produd  =  14 ,6r  J 


Proof  3-f  =  y 


4T 


u 

s 


and  y  by  y  =  ><>  =  Is.8rx 


Sum  =  Anfwer  =  1 5 .8  r  i 


18.  But 
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18.  But  if  the  repeating  Digits  in  both  Factors  begin  after  the 
Primes  place,  (altho  the  Cafe  may  rarely  happen)  you  may  proceed 
as  in  the  following  Example. 

To  multiply  17.16x1  by  5,23  r  1. 

27 .1666666)  &c. 

5-*3333333>&c- 

.8150  :=  Product  by  .03  in  17.16x1 

Sum  of  the  laft  Line,  as  per  13th,  & cv Compeixi., 
17.16X  1  in  .2 
17.16X  1  in  5 

142.172.r1  =  the.  true  Produft,  or  Sum  of  the  three  laft  Lines. 

I  need  fay  no  more  to  illuftrate  the  laft  Example ;  and  having 
now  finifhed  what  I  thought  might  be  of  real  ufe  in  Operations  of 
Multiplication,  whether  by  Decimals  or  Integers  ,•  I  fhall  not 
trouble  my  Reader  with  ufelefs  as  well  as  troublefome  and  tedious 
Speculations.  But  for  the  Solution  of  all  Queftions  in  Practice,  as 
of  Concrete  Numbers,  I  refer  to  the  third  Rule  in  the  next  Scd.  (6.) 
for  making  your  Decimal  longer  or  fhorter,  as  occafion  requires,  ac¬ 
cording  to  the  Greatnefs.of  the  Number  by  which  fuch  Decimal  is 
to  be  multiplied  :  for  w’hich  purpofe  a  Table  is  there  inferted,  to - 
diredt  on  almoft  all  Occafions. 

Thefe  18  Compendiums,  as  well  as  the  3  or  4  Cafes  preceding 
them,  are  new  to  me ;  tho  I  am  fince  my  writing  them  informed, 
that  one  or  two  of  the  firft  and  mod  eafy  of  thefe  Compendiums  are 
in- Mr.  Lyburns  Arithmetic  :  however  that  be,  I  have  no  reafon  to 
omit  any,  as  being  my  own  Contrivance. 

Thefe  Operations,  altho  at  firft  they  may  feem  difficult,  and  to 
burthen  the  Memory ;  yet  F  can  allure  the  Reader,  that  by  Ufe 
they  will  become  as  eafy  as  common  Multiplication,  (as  I  know  by 
Experience)  and  that  they  very  much  abbreviate  the  Operations, 
cannot  be  denyM  :  nay,  many  of  thefe  new  Compendiums  are  not 
only  fhorter,  but  eafier  and  more  accurate  than  the  common  Way. 
And  I  doubt  not  but  thefe,  and  thofe  many  in  Reduction  of  Deci¬ 
mals,  being  new  and  great  Improvements,  will  be  accordingly  re¬ 
ceived  by  the  Ingenious.- 


.905  r  1 
5.433  rr  = 
135-833  r  1  =sr 
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"That  Multiplication  of  Decimals  is  done  by  the  fame  Rule  as 

Vulgar  Fractions. 

To  inftance  in  multiplying  .12 6 
by  .74 :  According  to  the  Rule 
of  Vulgar  Fractions,  the  Produd 
of  the  Numerators  is  93  24,  of  the 
Denominators  100000,  the  new 
Fradion  ■  t*o  0  0  o  o  as  a  Vulgar  ;  or 
as  a  Decimal,  by  the  Rule  in  No¬ 
tation,  .05)324,  that  is,  P3  24  be¬ 
ing  divided  by  100000,  quotes 
.0^324. 

Hence  appears  wherein  the  Pre¬ 
ference  of  the  Decimal  Fraction  con - 
fifts  :  As, 

1.  In  the  eafy  Multiplication 
of  the  Denominators,  which  is  only  putting  the  Cyphers  of  the 
one  toward  the  right  hand  of  the  other. 

2.  In  that  the  Decimal  can  be  expreffed  without  its  Denomina¬ 
tor.  And, 

3.  In  cafe  of  finding  the  Value  of  the  Decimal  Fraaion,  the  di¬ 
viding  by  the  Denominator  is  done  by  Infpeaion,  which  in  Vulgar 
;Fradions  otten  requires  a  tedious  Operation,  &c. 

Sect.  VI.  Divijion  of  Decimals. 

THIS  Rule  is  the  fame,  as  to  the  Operation,  with  Divifion  of 
Intire  Numbers ;  but  it  muft  be  obferved, 

1.  7o  know  how  many  Cyphers  to  add  to  the  Dividend ,  that  fo  the  Quo- 
.  tient  may  have  a  competent  Number  of  Decimal  Places ,  take  this 

Rule.  Confider  how  many  Decimals  will  luifice  to  be  in  your 
Quotient,  (upon  the  Foundation  of  the  Rule  of  Decimals,  as  per  the 
little  Table  following  the  next  Rule)  and  add  that  Number  to  the 
Decimal  Places  in  the  Divilor,  and  then  make  the  Decimal  Places  in 
the  Dividend  equal  to  that  Sum,  by  putting  Cyphers  toward  the 
right  hand,  if  need  be. 

2.  To  know  (" when  the  PVork  of  Divifon  is  ended )  how  many  Places  of 
the  Quotient  are  Decimal . 

Rule.  The  difference  between  the  Decimal  Places  in  the  Dividend 

and  Divifor,  are  the  Decimal  Places  toward  the  right  hand  of  the 
Quotient.  But 


*  T4 j^umerators. 


P3  24  Product 

Denominators^" 1 000 

C  100 


Product  —  100000 

that  is  -r-f-444-7  as  Vulgar, 
or  .0^324  as  Decimal. 
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But  if  fo  many  Places  be  not  in  the  Quote  as  the  faid  difference 
is,  you  muff  .make  up  that  Number  by  prefixing  Cyphers  towards 
the  left  hand,  as  per  the  Rule  in  Redu&ion. 

I  could  here  give  another  Rule  for  this  purpofe,  but  it  not  being 
fo  intelligible  and  ufeful  in  all  Cafes,  the. inferring  of  it  may  only 
ferve  to  hinder  the  Learner  in  his  Progrefs  :  I  therefore  omit  it. 

A  few  Examples  will  enable  the  Reader  to  apply  the  Rules  above, 
and  fully  to  underftand  Divifion  of  Decimals  ;  as  in  the  9  Cafes  fol¬ 
lowing.  But  firfl:  obferve, 

3.  The  Number  of  Places  in  a  Decimal  fufEcient,  when  to  be 
multiplied  as  followed!. 


In  the  Decimal  oj 

!  /.  1  Sterling. 

In  the  Decimal 
of  1  Shilling. 

In  theDecimal 
of  tfe  1  ‘Troy. 

In  the  Decimal 
of  lb  Aver du. 

In  the  Decimal 
f  1  Barrel  Beer. 

1  Tlf  _ 

When  to  be 

When  to  be 

Via- 

When  to  be 

Via- 

When  to  be 

Fla- 

When  to  be 

Places 

a,-#; 

multi-plied 

Places 

multiplied 

ces 

multiplied 

ces 

multiplied 

ces 

multiplied 

jujP 

by  thefe  or 

fffi- 

by  thefe  or 

fuff- 

by  thefe  or 

by  thefe  or 

foffi- 

by  thefe  or 

under . 

cient. 

under . 

cient 

under. 

cient. 

under. 

dent. 

under. 

9 

IOOOOOO 

9 

20000000 

9 

I570000 

9 

4000000 

9 

3800000 

8 

IOOOOO 

8 

2000000 

8 

ipooo 

8 

40OOOO 

8 

3  80000 

7 

IOOOO 

7 

200000 

7 

ipoo 

7 

40000 

7 

38000 

5 

IOOO 

6 

20000 

5 

190 

5 

4000 

5 

3  800 

5 

IOO 

5 

2000 

5 

1 9 

5 

400 

5 

380 

4 

IO 

4 

200 

4 

i-9 

4 

,40 

4 

38 

3 

1.0 

3 

20 

3 

4.0 

3 

3.8 

2 

2.0 

Wthotit  lo- 
Jinga  Unit 
of  the  leaf 1 
f  Denomina¬ 
tion. 

- * - 

Vid.  alfo 
J  Cafe  5. 
above : 


I  have  inferted  this  Table,  that  you  may  not  run  your  Decimal 
to  more  places  than  are  abfolutely  neceffary. 

To  apply  the  firfl  and  fecond  Rules  above. 

Example  i.  To  divide  a  mixt Number  by  a  mixt,  as  237.345571084 
by  25.324. 


Examp.  2.  To  divide  11.50554 
by  932,  fo  that  fix  places  Decimal 
may  be  in  the  Product. 

932)11.505540  (.01 23  45 —Quote 

as  per  the  2 


23.324)  237.34691084  (9.37241. 


94309 


2  185 


J2I  5  _ 

4IP4 


Rules  above, 
adding  1  Cy¬ 
pher  to  the 
Dividend. 


183371 

51030 

103828 

25324 


4650 


o 


Exam - 


•32 0  .1234567  000  (.584600.3 


•  •  •  • 
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Example].  To  divide  .1234567  by  .321,  a  Decimal  by  a  Deci¬ 
mal,  and  to  have  feven  Decimal  places  in  the -Quote. 

Here,  according  to  the  firfl 
Rule  above,  to  have  7  places  in 
the  Quotient,  I  muft  have  10  in 
the  Dividend,  which  I  make  the 
other  places  up  by  adding  three 
Cyphers. 

2.  According  to  the  2d  Rule, 

I  point  off  7  Decimal  places  in 
the  Quote,  becaufe  that  is  the 
difference  between  thofe  places 
in  the  Dividend  and  Divifor. 

Example  4.  To  divide  a  De^ 
cimal  by  a  whole  Number,  as 

.463  by  3214,  and  to  have  8  Decimal  Places  in  the  Quotient. 

3214)  .46300000  (.00014405 

Example  5.  To  divide  a  whole 
by  a  mixt  Number,  fo  as  to  have 
9  places  in  the  Decimal  Part  of 
the  Quote  5  asp  by  3.214. 


2715 


,i47d 


1927 


1000 


37 


14160 

13040 


3.2 14)  9.000000000000(2.80024891 1 

. *  * !  =theQuote 

2  5720 


18400 

2x30 


8000 


15720 


28640 


29280 


3550 

Am .  ..  .i»i 

3260 


46  refts.' 

’  1 


Exam* 
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Example  5.  To  divide  a  whole  Number  by  a  whole,  and  to  have 
io  Decimal  Places  in  the  Quotient ;  as  5  by  3(55. 


Example  7.  To  divide  a 
mixt  Number  by  a  Decimal ; 
as  1-2$ 999  by  .002  :  and  to 
to  have  4  Decimal  Places  in 
the  Quotient. 

•002)  1.2599900(529.9950 

Half  the  Dividend  gives  the 


36$)  5.0000000000  (.0135985301 


315° 

2300 

1100 

0500 


Figures  of  the  Quote. 

Example  8,  To  divide  a 
whole  Number  by  a  Decimal, 
as  999  by  .00013  ;  and  to  have  only  3  Decimal  places  in  the  Quote. 


Example  9.  To  divide  a 
Decimal  by  a  mixt  Number, 
as  .5  by  7.5  ;  and  to  have  2 
places  Decimal  in  the  Quo¬ 
tient  :  which  are  fufficient  in 
cafe  of  Decimals  of  a  Gallon, 
and  the  Quotient  not  re¬ 
quired  to  be  multiplied  by 
any  thing  j  as  follows. 

7.5)  .500  (.o5  r 
50 


.OOOI  3)999.00000000  (7584515  .3  84 

•  •  |  | 

ftp 

IIP 

5o 

80 

20 


7Q 

50 

1 10 
5o 

8  refts. 

Thefe  are  all  the  Varieties 

that  can  happen  in  Divifion  of  Decimals  :  And  the  Exemplification 
of  the  two  Rules  firft  above,  appear  at  one  View  thus. 


y  2 


7lbe 
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The  9 

Dividends 

Cyphers  added 

Quotients  ;  having  Deci - 

Cafes. 

Divifor  s. 

given. 

as  per  Rule 
1.  above. 

mats,  as  per  Rule  2. 

1 

25.324 

237-3459i°84 

9-37HI- 

2 

93  2* 

1 1-5°554 

0 

.012345, 

3 

.321 

.12345^7 

000 

•  3  846OO3 

4 

3214.* 

.463 

00000 

.00014405 

5 

3.214 

9.  000000000000 

2.80024891  1  . 

6 

365. 

5- 

0000000000 

.OI369863OI 

7 

.002 

1.25999 

00 

629.9950 

8 

.00013 

999 • 

00000000 

76846I5.384 

9 

7-5 

•5 

CO 

.06  r  I 

Of  Decimal  by  way  of  Vulgar  Fractions. 

7 o  work  any  Queftien  fo  as  to  give  the  Anfwer  exquifitely  ( without 
omitting  any  thing)  by  Decimals  as  well  as  by  Vulgar  Fractions. 
[Note,  This  is  my  own  Thought,  as  the  reft  of  what  is  new  in  Deci¬ 
mals  is.~\ 

It  has  been  one  great  Objedion  againft  Decimals,  that  where  the 
Decimals  in  Quotients  happen  not  to  be  compleat,  but  infinite,  the 
Anfwer  cannot  be  exhibited  fo  accurately,  as  to  be  truly  faid  to  be 
the  whole  Truth  r  But  this  is  eafily  folved,  by  confidering  the  Na¬ 
ture  of  the  Remainers  in  the  dividing  and  making  a  Fradion  of 
that  and  the  Divifor. 

So  that  the  Proof  of  this  depends  both  upon  Vulgar  and  Decimal 
Fradions  worked  promifcuoufly,  or  of  Decimal  worked  by  way  of 
Vulgar  Fradions. 

To  infiance  in  Example  3.  foregoing,  the  true  Quote  (as  in  the 
Margin  below  is  proved)  is  =  .384(5003  -° 0  •  • 00  :  For  the  37 

is  what  remained  in  dividing  the  Iaft  part  of  the  Dividend  ;  and  be¬ 
tides  the  2  places  next  the  right  hand  thereof,  there  being  8  more 
Decimal  places  towards  the  left  hand,  therefore  fo  many  Cyphers 
are  in  the  Numerator  of  that  part  expreffed  by  way  of  Vulgar 
Fradions,  which  muft  always  be  obferved. 

The  Truth  of  this  appears  by  reducing  this  mixt  Number  to 
one  Fradion  :  for  the  Produd  of  .3846003  multiplied  by  the  Deno¬ 
minator  .321,  produceth  .1234566963  ;  to  which  adding  the  Nu- 
jnerator,  the  Sum  is  .1234567  :  which  placed  over  the- Denomina¬ 
tor 


Divifion  of  Decimals. 


16$ 


.3846003 

.321 


.  add  J"-I23  45  66963 

CO 


Se£h  6. 

tor  .321,  gives  the  Fra&ion  anfwer- 
able  to  the  firil:  propofed  Queftion  in 

Example  3.  v  o  _ _ 

And  by  the  fame  Rules  the  Quote 
or  Anfwer  in  the  4 th  Example  is  to  be 
exprefled  thus  .00014405  ~  . 

Which  if  reduced  into  a  {ingle  Frac¬ 
tion,  as  before,  is  f?4l- 

So  likewife  the  accurate  Anfwer 
or  Quotient  in  Example  5.  is  .2800248911* 
ble  to 

In  Example  6.  the  exadl  Quote  is  confequently  =  .013698630 r 
-000000  o^j  .  or  the  Rules  above  T14  in  a  Ample  Fraction  for 

Proof:. 

In  Example  8.  The  precife  Quotient  is  76846 1  y. 3  84* 0  0  0  0  0  0  0  * 


0000000037 


Sum  .1234567000 
or  '2-LLf  ±*1  for  Proof. 


cooooooo 


TfiTo  reduci- 


0*013 


Or  by  reducing  the  2  forts  of  Fractions  to  one  Fra&ion,  the  whole 
will  fiand  thus;  7684615:—-^?-  without  any  lots  :  which  (for 
Proof)  is  reducible  to  .- 


9  9 

000  r  3 


Laftly,  In  Example  9.  The  true  Quote  is  .0666  r  1,  or  rather 
.o6*4-t  ;  whofe  Value  (if  the  Fraction  of  a<  Pound)  is  known  to  be 
16 d.  We  will  try  if  it  will  prove  fo  by  the  Method  fhewki  above. 

The  50  remaining  (by  the  Rule  relating  to  the  third  Example) 
is  .050,  there  being  1  more  place  Decimal  towards  the  left  hand 
befides  the  2  places  in  the 

The  new  Fra&.=. 5  *<  • 

7-5  ‘ 


Remain er  :  fo  that  the 
.06*44  includes  the  whole 
Anfwer  without  any  Lofs, 
as  per  the  Work  in  the  Mar¬ 
gin  ;  and  is  reduced  to  y.-f, 
whofe  Value,  as  per  Vul¬ 
gar  Fractions,  having  re- 
fpe<5t  to  the  Points,  as  in 
Multiplication  and  Divifion 
of  Decimals,  is  is.  4 d. 

3.  Note ,  That  to  divide 
any  Decimal,  Whole,  or 
Mixt  Number  by  a  Unit 
with  Cyphers,  is  only  to 
remove  the  Point  fo  many, 
places  towards  the  left  hand, 
as  there  are  Cyphers.  Thus, 


mult.- 


The  Value  is  thus 
found,  as  of  V ulgar ; 

•5 

20 


2} 
.05  J 


.500  Sum. 


7.5)10.0(1  s. 


2.5 

I  2 


7.5)  3  0.0  (4  Pence. 


U 
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If  i cr divide  987554  dieQupte  is  9876:54 

100  divide  it,  - - - 987.654 

1006- - — — - ---■■■■■■•  98.7654 

10000 - - —  9.87654 

100000  - 4 - - —  -987654 

1000000 - - - - - — — - .0987634 


4.  Or  if  60  divide  98765.4  the  Quote  is  1646.09 

600  - ; - — - 1 —  164.609 

6000 - -  16.4609 

60000  - - - 4 - - 4 -  1.64609 

600000  — ^ - - — — - - —  .164609 


Dividing  only  by  the  6,  and  cutting  off  fo  many  from'  the  Quote 
(befides  the  Decimal  Places  in  the  Dividend)  as  there  are  Cyphers 
ia  the  Divifor. 

5.  That  D  wifi  on  of  Decimals  is  performed  as  that  of  Vulvar  Frattions . 

As  if  T 44444-1  v  be  divided 
by  -444,  the  Quote  will  be 


ill  4><^7ooo 
I  o"o  T  000  V 


equal  to  the  De- 


3  4  1/7  r_in±j_£ 

I0°a/looao3*o  \  £  310o» 


S  7  o  o  o 
<T  o  o  "o* 


cimal  Quote  .3846003,  by  di-  3-2!)  1234567000  (.3:846003 
viding  the  Numerator  by  32:1,. 

and  cutting  as  many  from  the  Quotient  as  there  are  Cyphers  to  the 
right  of  3  2 1,  as  per  Mafgi'h. 


Sect.  VII.  The  Ride  of  Pro  fort  ion  ly  Decimals . 

THIS  being  the  fame  as  in  whole  Numbers,  obferVirig  Multi¬ 
plication  and  Division  of  Decimals  for  the  proper  Rules  of 
pointing  out  the  Produ&s  and  Quotients ;  I  need  only  give  one 
Example. 

What  is  the  Intereft  of  /.  325  :  15  :  —  for  a  Year,  at  4/.  10  s.  per 
Cent,  per  Annum  l 

The  Anfwer  is  /.14.65775,  as  per  i00.  4.5  : :  3  25.75 
Compend.  6,  &c.  or  /.  14  :  13  :  1  4,  ^ 

by  the  6th  Rule  of  the  Valuation  of  — - ... .  .. 

Decimals.  /.  14.65775  Anfwer. 

And  this  puts  me  in  mind  of 


Sect. 


$e£t  8. 


Sect.  VIII.  TheUfe  of  Decimals  in  the  calculating 

Inter  eft  Simple  and  Compound. 


•  -v  • 


I.  OIMFLE  Intereft  is  the  Intereft  of  the  Principal  only,  for  the 
time  propofed. 

II.  The  true  Difcount  of  Money  is  in  proportion  to  its  Princi¬ 
pal  :  As  5  is  to  IQ)  (at  5  percent.)  or  as  .6  to  io<5  at  6  pa  Cent.  &c. 
'So  thf.t  the  Difcount  of  any  Sum  for  any  time  is  lefs  than  the  In¬ 
tereft  for  that  time,  and  confequently  the  Difcount  of  any --Sum  at 
any  rate  is  found  for  a  Year  by  this  Proportion  : 

As  ioo  and  the  Rate  :  is  to  the  Rate  :  fo  any  Sum  to  the  Dif¬ 
count  for  the  fame  time.) 

III.  Compound  Intereft  is  the  Intereft  of  the  Principal  and  of  the 
Intereft  put  together,  (the  latter  not  being  paid  when  due,  but  be¬ 
comes  Principal.) 

i.  As  to  Simple  Intereft ,  there  are  Laws  in  moft  Countries  to 
afcertain  it,  that  no  one  fhall  take  more,  under  the  penalty  of  for¬ 
feiting  the  Principal,  &c.  as  now  ours  is  5  per  Cent,  for  what  is  lent 
for  the  future. 


To  find  the  Simple  Intereft  of  any  Sum  for  a  Tear. 

(1.)  What  is  the  Intereft  of  A3  ^4  *.17  :  f£at  5  per  Cent  l 

As  100.  5  : :  354 :  17  :  5  4 

5  Anfw.  /.  18  14:  1  of 

Multiply  the  whole  by  5,  ' 1  ■  — r ■ 

and  divide  by  a  00 con-  1. 18.24 :  7  *.  2  4 
tinually,  as  you  fee  20 
here. 

s .  4.87 
12 

*  •  *  c  .  *  „ 


d.  10.46 
4 


qr.  1,85 

(2.)  But  if  the  Shillings,  $c.  are  eafily  by  Infpe&ion  reducible1 
to  a  compleat  Decimal,  the  beft  way  is  to  do  fuch  Queftions  deci¬ 
mally. 

Example 
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Example.  What  is  the  Intereft  of  /.  364  :  18  :  — for  a  Year,  at 
5  per  Cent  ? 

See  the  Operation  in  the  Margin,  100.  5  : :  364.9 
the  Anfwer  being  /.  1 8  :  4  :  1  o  }.  5 

A  '  t  -  -  /jr  Y  _ _ _ 

;  lr:.  v.:  i  v  ,  ^ T.{'  ^  "i  l  \  t  O 

(3.)  If  the  Intereft  of  any  Sum  be  18.245  Anfwer. 

required  for  any  Number  of  Days 

(or  Part  of  a  Year)  ’tis  beft  done  by  Decimals. 

Example.  Suppofe  the  Intereft  of  the  Principal  in  the  laft  Cafe  is 
required  only  for  145  Days  : 

i ft  fay,;  100.  5  : :  3^4 9 

5 


the  Intereft  —  18.245  for  1  Year. 

Days.  I  Days. ' 

2dly,  365.  18.245  145 

MS  . 

- 1. 

365)  2645.525  (7.248 —  Anfwer. 


905 


2925 

-  '  •  *  ■  — 

-  <  •  ‘  V  5  '  v  ,  ] 

2.  And  confequently  the  Intereft  of  the  faid  /.  364  :  17  :  1 14  for 
3  14  Days  is  found,  reducing  the  odd  Money  to  Decimals,  as  per 
thefecond  Rule  in  Redu&ion,  which  is  /. 87 1875  :  Therefore 

100.  5  1:364.871875.  18.2435937=  Int.  for  a  Year. 

Days.  1.  Days.  1. 

365.  18.2435937  ::  314.  15.694=  the  Anfwer. 

vA  OI  ti)  '  *  *. 

3.  By  the  fame  Rule  with  the  two  laft,  the  Intereft  of  /.  1  for  one 
Day  at  any  rate  is  found,  and  they  are  Multipliers  for  finding  the 
Simple  Intereft  of  any  Number  of  Pounds  for  any  Days  : 

{For  100.  5  : :  1.  .05 
And  as  365.  .05  ;;  1.  .000136,^. 


Thus 
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Thus  1  /.  for  1  Day  at  4  per  Cent.  =  .000 10958904*")  v  ft  .  r 

5  per  Cent,  is  .0001269862  /  r  °J.  'A 
at  6  per  Cent. =.0001643835  6^>  fff  ft 
at  7 per  Cent.z=z. 00019178082^  n  JJ 
8  perCent.  z=s  .060219178083 

-  '*•  O  •  ^  X  I 

^  v  n  \  i  \  v.  %  ^ 

Thefe  Numbers  may  be  thus  ufed  :  Suppofe  I  would  know  the 
Intereft  of  /.  400  for  297  Days  at  5  per  Cent.  I  multiply  .00013(59855 
by  297,  and  the  Product  is  the  Intereft  of  l.i  for  297  Days ;  which 
Produd  multiplied  by  /.400,  gives  the  Intereft  of  /.  400  for  297 
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A  TABLE  fhewing  the  Number  of  Days  between  any 
Day  of  one  Month,  and  the  fame  Day  of  any  other. 


Jan.  i  ,&c. 

Febr. 

March. 

April. 

May 

June. 

Febr.  3  1 . 

Marc.  28. 

^/>n7  3 1. 

Mzy  3  0. 

June  3 1. 

July  30. 

Marc .  59. 

April  59. 

Mzjy  <5 1 . 

jta?  dl. 

July  61. 

<5i. 

April  90. 

Mzy  89. 

92. 

July  9 1- 

|  92. 

F/tf,  92. 

May  1 20. 

June  120. 

July  122. 

Hzzg.  12  2. 

1  F/tf.  123. 

OH.  122. 

June  1 5 1 . 

July  150. 

Aug.  153. 

F/tf-  153. 

OH.  153. 

AW.  153. 

July  1 8 1. 

H/zg.  1 8 1. 

|  F/tf.  184. 

OH.  183. 

|  Mezz.  184. 

Dec.  183. 

Aug.  212. 

Sept.  212. 

OH.  214. 

Not’.  214. 

j  Z>c.  214. 

Jan.  214. 

Sept.  243. 

OB.  242. 

AW.  245. 

Dec.  244. 

!  Jan-  245- 

Feb.  245. 

Oil.  273. 

Nov.  273. 

Dec.  275. 

Jan.  27 j. 

1  Feb.  27 <5. 

Mzr.273. 

Nov.i,  °4- 

Dec.  303. 

jte.  305. 

Feb.  s  06. 

|  Mzr.  3  04. 

H/>r.  304. 

Dec.  334. 

Jan.  334. 

Feb.  337. 

Mar.  s  S  4* 

Apr.  335. 

A%  334. 

Jan.  365. 

Feb.  365. 

Mar.s6S‘ 

Ar-  3<A 

s  Mzy  365. 

Junes6s  • 

July. 

Auguft. 

Septemb. 

Odober. 

Nove'mb. 

Decemb. 

Aug.  31. 

•Sty*.  3 1 . 

OBob.  30. 

Ao?;.  3  1. 

Z>c.  30. 

Jan.  31. 

Sept.  6  2. 

Ollob.  61. 

Act>.  d  1 . 

Dec.  61. 

Jan.  61. 

Febr.  62. 

OB.  92. 

Nov.  92. 

Dec.  91.  \ 

Jan.  92. 

Febr.  92. 

Mar.  90. 

Nov.  123. 

122. 

Jan.  i22.[ 

Feb.  123. 

Mar.  120. 

Apr.  1 2 1. 

£)<?<;.  153. 

Jan.  153. 

Feb.  1  s  3. 

Mzr.  15  1. 

Apr.  15 1. 

Mzy  15 1. 

jte.  184. 

FA  184. 

Mzr.  1 8 1 . 

Apr .  182. 

Mzy  181.  ’ 

182.  j 

Feb.  215. 

Mar.  212. 

212. 

Mzy  212. 

June  212. 

July  212.  1 

Mar.  243. 

Apr.  243. 

May  242.  S 

June  243 . 

July  242. 

Aug.  243. 

274. 

Mzy 273. 

June  273- 

July  273 . 

A?-  273.; 

F/>t.  274. 

May  3  04.  1 

Junes  04. 

July  3°3 ■ 

Aug.  3  04. 

&/*•  304. 

OH.  304. 

June 333.  J 

July  334 ■ 

Aug.  334. 

Sept.  333. 

oa  334. 

AW.  3  ?  s'  • 

July  363. 

Aug.  363. 

<5^.  365. 

OB.  365.  ' 

N0V.S6 5. 

Dec.s6$> 

The 
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' The  Ufe  of  the  foregoing  'Tables . 

1.  This  Table  laft  above  I  fihall  firfi:  ftiew  the  Ufe  of,  becaufe  it 
is  naturally  in  Ufe  before  that  of  Simple  Interefi:. 

Example .]  How  many  Days  is  contained  between  the  19th  of  No¬ 
vember  and  the  28th  of  March  following  ? 

Rule.~\  This  Table  fhews,  that  from  November  (19,  &c.)  to  the 
fame  Day  of  March,  it  is  120  Days.*.  To  which  adding  the  Days 
that  28  exceeds  nineteen,  viz,.  9,  gives  129  Days  for  Anfwer.  But 
in  cafe  the  Days  you  reckon  to,  are  not  fo  many  as  thofe  you  reckon 
from  ;  then  fubftraCt  the  difference.  As,  to  find  the  Days  between 
the  28th  ok  November  and  the  19th  of  March  ;  November  28 ,  &c.  to 
the  fame  Day  of  March  is  120  Days  (as  before)  from  which  deduct¬ 
ing  what  28  exceeds  the  19th  of  November ,  and  the  Remain er  is 
hi  Days  the  Anfwer. 

The  Ufe  of  the  Table  of  Simple  Interefi,  at  5  per  Cent. 

Example  1.]  What  is  the  Interefi:  of  /.  700  from  the  5  th  of  fuly  to 
the  13  th  of  April  following,  at  3  per  Cent  ? 

The  time  is  282  Days,  and  againfi;  l.  700  under  7  7  ^  ^  .  5 

280  Days,  is - - - - - -  ) 

And  under  2  Days  is  —  :  3 


10 


Example  2.]  To  find  the  Interefi:  of 
/.  470  from  the  18th  of  December  to 
the  5  th  of  April,  at  5  per  Cent.  The 
Time  is  108  Days ;  an< 


3 .  Or  any  more  odd  or 
larger  Sums  in  Queftions 
of  this  kind  may  be  mul¬ 
tiplied  one  in  another, 
and  the  ProduCt  of  the 
Days  and  Pounds  by  the 


Anfw.  1. 27  :  —  : 

Days. 


5 

+ 


O 

O 

-r 

under 

100  =  /.  5 

9  : 

1.70, 

under 

100  —  • — 

1 9  s 

r- 

0 

0 

under 

8  —  — 

8  : 

I.70, 

under 

8  =  — • 

1  : 

7 

2 

9  4 
5 


Sam  or  Anfwer  —  5  :  19 


.00013^99  at  the  beginning  of  the  Table  of  5  per  Cent,  for  Anfwer. 

4.  If  you  would  find  the  Interefi:  of  /.  4700  (or  other  Sum  above 
1000)  for  108,  &c.  Days  ; 

Againfi:  ditto  under  100  is  13.5984 

under  8  is  1.0955 


under  100  Days  and  8  Days 
againfi:  ditto  you  find  the 
marginal  Numbers,  whofe 
Sum  being  multiplied  by 
4.7  (=  4700)  gives  the 
Anfwer  /.  69  ;  10  :  77. 


Dd 


Sum  /.  14.7940 
Multiply  by  4.7 

Produd  Anfw.  =  59.53 18 

Such 
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Such  Perfons  as  are  minded  to  have  an  Inftrument  whereby  to 
find  the  Number  of  Days  between  any  two  in  the  Year,  may  fee 
the  Form  of  one,  Plate  A.  Fig.  25,  and  2 6.  which  being  done*  in 
Brafs,  and  of  a  fix-inch  Radius,  will  moft  eafily  and  accurately  an- 
fwer  their  End. 


The  Defer ift ti on  and  Ufe  of  the  Circles  of  Days  and  Months , 

(Fig.  25,  2 6.  Plate  A.) 

This  confifls  of  a  Circle  (as  Fig.  2  6.)  divided  into  365  Days, 
which  is  to  turn  round  concentrically  in  a  Circle,  (Fig.  25.)  divided 
into  the  Months  in  the  Year,  and  each  Month  into  its  refpeftive 
Days  :  fo  that  the  inner  Circle  naturally  meafures  the  Days  be¬ 
tween  any  two  in  any  of  the  Months,  in  order  to  find  the  Interefl  or 
D  if  count  for  thofe  Days. 

Example .]  How  many  Days  are  contained  between  the  i/th  of 
November  and  the  2d  of  May  following  ? 

For  Anfwer,  turn  the  Hand  in  the  inner  Circle  to  the  15  th  of 
November  in  the  outer  Circle,  and  againfl  the  2d  of  May  in  that 
outer,  you  will  find  in  the  inner  Circle  1 68  Days,  including  the 
Day  you  reckon  from,  and  excluding  that  which  you  reckon  to. 

Rules  how  by  the  two  "Tables  of  4  and  5  per  Cent,  above ,  to  find  the 
Interefl  at  any  Rate  from  1  to  10  perCent.  indufive ,  very  eafily 

and  briefly. 

For  inflance,  l.  500  for  170  Days. 


Rules.  Examples. 

For  1  per  Cent,  take  a  fourth  11.  9  :  6  :  3  :  7  .  ,  A  r 

of  the  Int.  at  4  per  Cent,  /of  which  -  is  J  1  2  :  6  :  6  *  AnW 

2  per  Cent,  take  half  the  ?  /  .  .  ^  „  .  .7  •  ^  „  ,  A  r 

t  _  .  .  -  9  :  6  :  3  ly,-;  is  4  r  13  :  i\  Anfwer. 


Interefl  at  4  per  Cent .  J 
3  per  Cent,  is  the  Interefl 
at  4  per  Cent,  lefs  a  4th  J>/.  2 

thereof,  as  lefs - 

6  per  Cent,  is  the  Interefl 
at  4  per  Cent,  more  half  9 
thereof* 


6  :  6  :  3  =  6  :  ip  :  p  Anfwer. 


6  r  3 


more  4:1 3 :  1 

7  Per  C.  take-^ 

the  Int.  of  1  p.  C^as  8  p.C.  isz=  18:12:7 
from  the  Int.  ofCi  p.  C.  lefs=  2.1  6:6 
$  p.C.  found  thus-^ 


or  13  rip  :  5  f  Anfw. 


ives}I<J:5:~7Anf. 


2 

3  gives 


Rules,. 
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■  '  Rules.  Examples, 

per  Cent .  add  the  Int.  7  Q 

at  4  per  Cent,  to  itfelf  3  ’ 12  *  7  :  2  =  18:12:  7r  Anf\v. 

4  per  Cent ,  is  p:  ^ :  3  :  3 
5?  per  Cent,  add  the  Int.  at  1 

4  and  5  per  C.  together  j 

5  per  Cent,  is  1 1 : 1 2: 10 :  2 


■Sum  20  :  19  :  2f  Anfv/. 


10  per  add  the  Int.  at  7 
*  ^  n  •  t  •  r  a'  >1 1 : 12  : 10  :  22 

5  per  Ce/z£.  to  itieif— —  J  >Sum 

more  11:12:10:2-* 


2  3  :  ?  :  9  Anfw. 


II.  'The  Ufe  of  Decimals  in  calculating  Dif  count. 

This  matter  wants  very  much  to  be  fet  in  a  clear  Light,  for  I 
have  not  yet  feen  it  done  ,*  tho  I  have  not  perhaps  feen  all  that  has 
been  wrote  upon  it  :  But  I  know  that  a  learned  Author  in  Folio 
has  inti  rely  miftaken  it. 

1.  The  Difcount  of  Money  is  the  Allowance  made  by  the  Credi¬ 
tor  out  of  a  Sum  of  Money  due  to  him  at  the  end  of  fome  number 
of  Days,  in  confideration  of  the  prompt  Payment  of  the  Remainer 
by  the  Debtor. 

2.  That  Sum  paid  down  inflead  of  the  Principal  due  hereafter 
may  properly  be  called  the  prefent  Worth  ;  in  regard  that  if  it  were 
put  out  to  Intereft  for  the  Days  that  the  Difcount  is  computed  it 
would  amount  to  the  Principal  due  at  the  end  of  chofe  Days. 

3.  The  Intereft  for  any  time  is  more  than  the  Difcount  for  that 
time  ;  becaufe  (fuppofe  of  /.  1  for  1  Day  at  6  per  Cent.)  the  Quo¬ 
tient  muft  be  more  when  .016438  (y=z  the  Intereft  of  l.  100  for  one 
Day)  is  divided  only  by  100,  than  when  it  is  divided  by 
l.  100.016438. 

4.  To  find  the  prefent  Worth  of  /.i.  due  r  Day  hence  at  6  per  Cent,. 

Days .  1.  Int .  Day .  1.  Int. 

ifl ,  As  365.  6  ::  1.  .016438 

l •  l-  l .  /.Anfwen 

idly ,  As  100.016438.  100  :  :  1  .9993^6^ 

5.  For  the  Difcount  of  /.  1  for  1  Day. 

ift,  As  365.  6  :  :  1.  .016438 

idly.  As  100.016438.  .016438  :  :  1  to  .00016433 

Here  the  Sum  of  the  prefent  Worth  - — — - 

and  Difcount  makes  up  the  Principal  Sum  Proof,  /.i. 00000000 
payable  at  time,  as  a  Proof  of  the 
Truth  of  both. 

6.  A110- 
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6.  Another  way  to  prove  this,  is  to  try  whether  the  Amount  of 
the  prefent  Worth  for  the  time,  will  make  up  the  Principal  due  atC 
that  time  thus  : 


/.  I  l. 


ioo.  100.015458  :  :  29983555.  to  /.  1 

Whence  I  find,  that  if/.  100  in  1  Day  amount  to  100.015438  ,*  then-' 
the  faid  prefent  Worth  of  1  /.  due  at  the  end  of  1  Day,  will  amount?., 
to  /.  1 :  which  is  a  fecond  Proof  of  the  true  Computation  of  the. 
prefent  Worth  and  Difcount  above. 

7*  To  illuftrate  this  matter  farther,  I  fhall  give  another  Example 
at  large  ,*  which  fhall  be  to  find  the  Difcount  of  /.  1000  payable  *a$ 
the  end  of  5/0  Days  at  6  per  Cent. 

See  the  Operation.  Days.  1.  Days. 

ifl,  3 55.  6  :  :  p o 

6 


zdly,  As  101.47945.  1*47945  :  :  IO°o-  14*57882  |  - 

1000  f  365)  54°*(i;47945 

- -  l-  175-0  (=100, 

101.47245)  1472.45000  (14.57882  Anfw.  I  220.0 for 90 dav* 


45455550 

5873770.0 

7  99777  5-o 
82421  3  5.0 
8237  7  2  0.0 
21243  4° 


345.0 
155.0 
12  0.0 


And  for  Proof  101.47245.  100  ::  1000.  285.42118=:  pref.  Worth. 
Which  added  to  the  Difcount  =  ....•.  14.57882  =  1000 
Or  for  Proof  fay,  100.  101.47245  ::  285.42118.  1000 


-  8.  A  New  Way  of  Calculating  Difcount  and  Prefent  Worth. 

But  becaufe  there  are  two  Divifions,  and  one  of  them  'VetfSpe- 
rofe,  I  have  Algebraically  (as  you  may  fee  in  the  Ufe  of  Algebra) 
contrived  this  Rule  or  Canon,  which  has  but  one,  and  .that  a  fhorter 
Divifion. 

1.  For  the  prefent  Worth  ;  Multiply  the  Days  in  a  Year,  the  Prin¬ 
cipal  given,  and  100,  in  each  other,  for  the  Dividend.  And  add 
the  Produft  of  355  by  100  to  that  of  the  Days  multiplied  in  the 
Rate  given,  and  the  Sum  is  the  Divifor :  fo  the  Quote  arifing  is 
the  Anfwer. 


In 
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In  the  laft  Example,  365  in  100  is  36500,  that  in  1000  makes 
36500000,  without  farther  trouble  ;  then  365  by  100  =  36500  ; 
more  90  Days  in  6  (the  Rate)  is  540  ;  and  that  Sum  is  =  37040, 
the  Divifor.  See  the  Work. 


2.  For  Difcount ;  Multi¬ 
ply  the  Rate  in  the  Prin¬ 
cipal  given,  and  that  in 
the  Days  given  is  your  Di¬ 
vidend.  And  the  Product 
of  365  Days  by  100  added 
to  that  of  the  Days,  in 
the  Rate  given,  is  the  Di¬ 
vifor.  Thus  the  Princi¬ 
pal  in  the  Rate  is  - 


3704.0)  3650000.0  (5^85.42 1 17  ==  the  Anfwer, 

3 1640  or  prefent  Worth. 

2008.0 
156  0.0 
7  8  4.0 

4  3  2.0 

6  1  6.0 
2  4  5  6.0 


=  6000 


By  the  Days  =  90 

ind  36 5  in  100=36500  3704.0)  54000.0=^/^(14.5 7883=!)//^ 

More  90  in  6  =  540  i6p6o  count ,as 

-  2144.0  before. 

Divifor  =  37040  Sum.  | 


2p2  0.0 
32  7  2.0 
208  8.0 


Note,  By  this  laft  Method  you  life  fewer  Figures  by  above  40, 
and  have  not  a  third  of  the  trouble. 

9.  In  Dr.  Harris’s  Lexicon  the  Difcount  for  one  Day  is  afferted  to 
be  the  365  th  part  of  that  for  a  Year  :  However  this  Miftake  came, 
I  know  not ;  but  his  two  Folio  Pages  of  Table  of  Difcount  being 
made  upon  the  fame  Principle,  are  likewife  erroneous.  And  to 
prove  this,  it  is  fufficient  from  the  foregoing  due  Calculation,  That 
the  Difcount  of  l.i  for  1  Day,  at  6  per  Cent,  is  .00016435,  and  not 
.0001550788,  as  the  Lexicon  makes  it.  And  to  pretend  that  multi¬ 
plying  the  Difcount  of  /.i  for  1  Day,  gives  the  Difcount  of  one 
Pound  for  other  Days  by  which  you  multiply,  is  a  wrong  Notion  ; 
becaufe  every  Day’s  Difcount  of  /.i  differs,  being  lefs  according  as 
that  Day  is  diftant  from  1,  as  appears  plain  from  what  follows. 

E  e 


This 
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This  is  a  full  Indication 
that  one  Day's  Difcount  at 
the  beginning  of  the  Year  is 
much  more  than  at  the  mid¬ 
dle  or  end  :  and  therefore 
were  the  laft  Example  above 
of  the  Difcount  of  /.  1000 
for  90  Days  to  be  done  by 
the  Tables  in  the  Lexi - 

it  would  be"?  ^  , 

~ _ j  1 3  : 1 9 : 1 4 

Whereas  'tis  in 
truth  by  the( 

Calculation  aJ 
bove  — - 


con , 
but 


14:11 :6\ 


nals 

in  Difcomi 

Difcount  of  1. 1 

Days. 

for  thofe  Days 

at  6  per  Cent. 

1 

.0001643  5 

2 

.00032865 

3 

.0004925? 

4 

.0006571 

180 

.0287386 

181 

.0288937 

182 

.0290487 

183 

.0292036 

362 

.05  616466 

363 

.0563 1 106 

364 

.05643744 

3^ 

.03660377 

Differences,  or 
each  Day s 
Difcount . 


.00016430 

.00016425 

.0001642 

.0001551 

.0001550 

.0001545? 

.00014642 

.00014638 

.00014633 


So  that  the  faid  Lexicon- 
Tables  err  in  this  Inftance 
12  s.  5  d.  And  were  the 
Days  fewer,  for  which  the 
Difcount  is  required,  the 
Error  would  be  proportionably  greater. 

Hence  it  may  be  inferred.  That  no  Tables  of  Difcount  can  be 
ufed  with  accuracy,  but  fuch  as  have  the  Difcount  for  every  Day  in 
the  Year,  becaufe  every  Day’s  Difcount  differeth.  And  had  I  time, 
and  room  in  this  Book,  I  would  oblige  the  Publick  with  a  Table  of 
Difcount  for  every  Day,  becaufe  I  know  not  of  any  true  Table  of 
Difcount  extant.  But  in  the  mean  time,  the  following  will  be 
better  than  any  yet  publifhed,  and  will  be  found  accurate  enougn 
in  Practice. 


A 


Sea  8. 


oA  TABLE  of  Discount  ^  4  per  Cent,  per  Ann. 

more  Accurate  than  any  extant. 


1 

Day . 

1  2 

Days. 

3  Days. 

4 

1  r.  1 

5  Days. 

d  Days. 

7 

• 

Prin¬ 

cipal. 

1. 

^  • 

i. 

d.  q. 

s. 

7* 

P 

s. 

d. 

P 

s. 

q. 

j. 

d. 

7- 

1 

i 

2 

1 

1 

1 

I 

1 

3 

1 

i! 

1 

1 

2 

2 

>  - 
4 

1 

1 

2 

2 

2 

3 

5 

1 

1 

2 

2 

3 

1 

0 

6 

1 

1 

1 

2 

3 

1  0 

1 

0 

7 

1 

1 

2 

3 

1 

0 

1  0 

1 

1 

8 

1 

2 

2 

3 

1 

0 

1  1 

1 

2 

9 

1 

2 

3 

1 

0 

1 

1 

1  2 

1 

3 

10 

1 

2 

3 

1 

0 

1 

1 

i  2 

1 

3 

20 

2 

1  0 

1  2 

2 

0 

2 

2 

3  1 

3 

3 

3o 

3 

1  2 

2  1 

3 

1 

4 

0 

n  1 

4  3 

5 

2 

40 

1  0 

2  0 

3  1 

4 

1 

5 

1 

<5  1 

7 

1 

f 0 

1  1 

2  2 

4  0 

5 

1 

6 

2 

7  3 

9 

1 

60 

1  2 

3  1 

4  3 

1 

1 

3 

9  2 

1 1 

0 

70 

1  3 

3  3 

5  2 

7 

1 

9 

1 

11  0 

1 

0 

3 

80 

2  0 

4  1 

6  1 

8 

0 

w 

10 

^  ' 
w 

1 

0  2 

1 

2 

3 

90 

2  1 

4  3 

7  0 

9 

2 

1 

0 

0 

I 

2  1 

1 

4 

2 

100 

2  2 

5  1 

7  3 

10 

2 

1 

1 

0 

I 

3  3 

1 

<5 

2 

200 

5  1 

10  2 

1 

3  3 

< 

1  9 

O 

2 

2 

I 

-■* 

a 

7  ^ 

3 

0 

3 

300  | 

7  3 

1 

3  3 

1 

11  3  | 

2  7 

2i 

3 

3 

0  i 

j 

3 

1 1  2 

4 

a 

/ 

1 

4°° 

10  2 

1 

9  0 

2 

7  2 ! 

3  * 

O 

5 

4 

4 

3  1 

5 

3  0 

6 

1 

2 

500! 

1 

1  1 

2 

2  1 

3 

3  2| 

4  4 

3: 

5 

5 

3 

6 

*  3 

1 

8 

0 

600 . 

1 

3  3 

2 

7  2 

3 

II  2' 

5  3 

O  J 

6 

3  j 

7 

10  3 

9 

2 

1 

7oo  * 

1 

<5  1 

3 

0  3 

4 

7  1! 

5  1 

2 

7 

8 

o 

9 

2  1 

10 

8 

3 

800  j 

1 

9  0 

3 

<5  0 

5 

3  0 

7  0 

C 

8 

9 

1 

10 

<5  0 

12 

3 

1 

900 
1000  ; 

1 

11  3 

3 

11  2 

5 

X  1  0  ■ 

7  10 

3 

9 

10 

1 

1 1 

10  0 

1 3 

9 

2 

2 

2  1 

4 

4  3 

5 

15  3  1 

8  9 

1 

10 

1 1 

2 

*3 

1  3 

if 

4 

0 

ditto  , 

/.  -10957 

l  .21913 

328^5  ' 

/.  ,43816V 

/  .54764 

/. 

•6571 

l.  .76653 

8  Days, 
s.  d.  q. 

1 

1 

2 

3 

I  Q 
I  I 
I  2 

1  3 

1  3 

2  o 

4  1 
6  1 
8  2 
10  2 
102 
1  23 

1  5  o 

1  70 

I  90 
36  o 
5  3  o- 

7  GO 

890 
10  6  o 

12  31 

14  o  1 

15  9  I 

17  6  1 

/.  .87594 
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Tables  of  Discount. 
yl  IABLE  o/1  Discount  at  4  per  Cent. 


Chap.  j. 


Prin¬ 

cipal. 

1. 


s. 


2  Days, 
d.  q.  1. 


10  Days, 
d.  q .  _/ 


20  Days. 


s. 


30  Days.  [  40  Days.  J  yo  Days. 


s.  d.  q.  1.  s.  d.  q. 


1 

I 

1 

0 

2 

, 

3 

2 

2 

2 

1 

0 

! 

1  2 

3 

3 

1 

2 

2  1 

4 

i 

1 

O 

1 

0 

2 

1 

3  1 

5 

■ 

J 

1 

X 

X 

1 

2 

3 

4  0 

6 

1 

2 

1 

2 

3 

1 

4  3 

7 

1 

3 

1 

3 

3 

3 

5  2 

8 

2 

0 

2 

1 

. 

4 

1 

\ . 

5  1 

9 

2 

X 

2 

2 

4 

3 

' 

7  0 

10 

2 

2 

2 

3 

.5 

1 

v  1 

7  3 

20 

4 

3 

5 

X 

xo 

2 

I 

3  3 

3o 

7 

0 

7 

3 

1 

3 

3 

I 

11  3 

4° 

9 

2 

10 

2 

1 

9 

0 

2 

7  2 

5o 

1 

0 

0 

1 

X 

0 

2 

2 

1 

3 

3  1 

6o\ 

1 

2 

1 
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10 

3 

3 

29 

7 

11 

0 

30 

5 

d 

0 

3 1 

3 

0 

2 

800 

3o 

11 

4 

°j 

3i 

1 1 

7 

0 

32 

1 1 

9 

1 

33 

11 

1 1 

0 

34 

12 

0 

0 

35 

12 

0 

2 

900 

34 

7 

9 

Oi 

35 

10 

5 

1 

35 13 

3 

0 

37 

15 

11 

0 

38 

18 

d 

0 

40 

1 

0 

2 

1000 

38 

4 

2 

°l 

39 

9 

5 

3 

40 14 

8 

2  I 

41 

1 9 

10 

3 

43 

5 

0 

0 

44 

10 

0 

2 

ditto 

/.38.2081 

1 

i- 39-4736  j 

/.  407358 

/.  41.9947 

/.  43.2503 

/. 

44. 5  02  d 

3  20  Days. 
1.  s%  d.  ip. 


10  o 
8  o 
6  1 

4  2 
2  2 
o  2 
2 
2 

7  *  3 

850 


330 

/.  d .  q. 


r 

2 

3 

4 

5 

5  10 

5  8 


1 

2 

3 

4 

5 

5 


10  2 

8  3 
7  1 
5  2 
4  o 
2  1 
o  3 


(5  11  o 

7  9  2 
7  3 


8 


340 

/.  S.  d.  q. 


1 

2 

3 

4 

5 

6 


10 

9 

8 

6 

5 

4 

2 

i 


7 

8  o 

8  ii 


3 

1 

o 

3 

2 

1 

* 

2 

o 

o 
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zoy 


Dijcomt  at  5  per  Cent. 


Prin¬ 

cipal. 

I 

1 

2 

3 

4 

5 

6 

1 

8 

9 

10 

20 

3° 

40 

5° 

do 

70 

80 

90 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1000 

ditto 


350  Days,  j  360  Days. 


/.  x.  ^ •  7*1  l '  ^ ^  7*  x.  7* 


353  D/^x. 


1 

1 

2 


2 

3 

4 

5 

d 

7 

8 

9 

18 

7 

16 


11  o 
1  10  o 
9  o 

8  o 

7  o 
d  o 

5  o 

4  o 

3  o 

2  o 

3  3 

5  2 
7  1 

9  o 


2  14  10  3 

3  4  °  2 

3  13  V2  2 
4241 

4  ii  do 
9300 


2 

3 

4 

5 
d 

7 

8 

9 

18 

1  8 

1  17 

2  7 

2  16 

3  5 

3  l5 

4  4 
4  *4 


11 
1  10 
9 


9 

8 

7 

7 

d 

5 

4 

9 

2 

7 

o 

4 

9 

2 

7 

o 


1 

2 

3 

1 

2 

3 

o 

1 

2 

3 

2 

2 

1 
o 

3 

2 

2 

1 

o 


1 1 

1  11 

2  10 

3  9 

4 

5 

d 


9  7  11  3 


7 

8 

9 

19 
8 
18 

7 

2  17 

3 

Id 

5 


I 
o 

1 

2 

9  o 
2 
o 
2 


Part  II.  For  Days  under-io  in 
a  Medium,  to  add  at  above 
90  Days. 


1 

1 

2 


8 
8 

7 
6  3 
d  I 
o  2 

*  3 


3 

4 
4  15 
9  10 


1 

7 

1 

8 

2 
8 
2 


5 

13  14  d  o  j  14  I  1 1  3  [14  5  8 

18  d  o  o'i  18  15  11  3  1 19  on 

22  17  d  1*23  9  II  3  23  Id 

o  i i 28  3  1 1  2  1 28  1 1 


27  9 
32  o 
3d  12 

4*  3 
45  15 


d  I 
O  I 
d  I 
O  I 


/.  45.75x5 


2 

5 

32  17  II  2 [33  d  8 
3 7 1 1  1 1  2  38  i  11 
42  5  11  2.42  17  1 

4d  19  II  I  i  47  12  4 

i- 46-997  3  1.47.619 


1 

2 

3 

o 

1 

2 

3 

3 

2 

2 

i' 

1 

a 

o 

3 


1 

x.  d.  7. 


1 

1 

1 

1 

2 
2 
2 


1 
1 
1 
1 

1 

2 
o 

1 

2 

3 

1 

2 
o 
1 

1 

2 

2 

3 
3 

10  o 
I  o 
4  1 
7  1 


2  jD^X. 
x.  d.  7. 


1 

1 

1 

1 

2 

2 

3 

3 

d 

9 

o 

3 

d 


1 

1 

2 

2 

3 

3 

4 

4 

5 


1 

1 

2 

3 

3 

4 

5 


1 

1 

1 

1 

2 
2 
2 

2 
1 

3 

1 

1 

3 

2 

o 


5  3 
d  1 


o 

d 

1 

7 

1 

7 

2 

8 

2 


2 

3 

o 

1 

2 

3 

a 

1 

2 


3 

x.  d.  7* 


/.  01 304  0.2608 


1 

2 

3 

3 

4 

5 
d 

7 

7 


1 

i 

1 

2 
2 


1 

2 

2 

3 

4 

5 
d 

7 

8 

9 

d 

4 

1 

1 1 

8 

5 

3 

o 

9 


o 

3 

3 

3 

2 

2 

2 

2 

1 

3 

1 

2 
o 

i 

3 

1 

2 


/.  0.3912 


rr>  rrs  r*  0 


io3 


Tables  of  Discount. 


Chap.  3. 


Part  II.  For  Days  under  10  in  a  Medium,  to  add  at 

above  90  Days. 


9  Days . 


/*  d»  It  ft  dt  ^t 


1 

1 

1 

1 

2 

2 

4 

7 

9 

1 1 

*4 

16 

18 

1 

3 


1 

1 

1 

2 
2 

2 

3 

5 

8 

11 

2 

5 

7 
10 

1 

4 

8 


4 

8 


1 

2 

3 

o 

2 

3 
o 

1 

2 

o 

3 

2 

1 
o 
o 

3 

2 

1 

1 

1 

2 

3 

3 

o 


ditto! /.  o.52i<5  /.  o.<55  2 1  / .  0.7824  /.  o  .9128  i  1*0432  /.  1. 1 73 <5 


5  1 
9'  1 
1  2 

5  3 


< 
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*  *  •' 

The  Ufe  of  the  'Tables  of  Difcount  foregoing . 

Q.  1.  What  is  the  Difccunt  ot  /.  700  (if  paid  137  days  before 
•  due)  at  4  per  Cent  ? 

In  the  i ft  Table  againft  /.  700,  under  130  days  is  /.  9  :  16  :  7  f 

700  under  7  days  (part  the  2d,^ _ . 

at  the  end  of  the  Table) - J  •  10  *  > 


Sum,  or  Anfwer—  =/.  10  ;  6  :  10’- 
2:  2.  What  is  the  Difcount  of  /.  1500  for  5:7  Days  at  5  per  Cent? 


By  the  Method  in  the  Mar¬ 
gin,  the-  Anfwer  is  found 

/.  11  :  11  :  57- 

I  fhall  give  another  Exam¬ 
ple,  which  takes  in  all  the  Va¬ 
riety  s  of  the  Ufe  ot  the  Ta¬ 
ble. 

Example  2.]  What  Difcount 
at  5  per  Cent .  is  to  be  allowed, 
to  fatisfy  a  Debt  ot  /.  5000, 
5?  1  Days  before  the  fame  is 
due  ? 

/. 


/.  Days.. 

1000  for  50  =  /.  6 

5oo - -  3 

IOOO  for  7  =  o 

500— — ■  ■  o 


16  :  of 

8  :  07 
19  :  2 

9  2  if 


/.11  i  12  : 

That  for  1,  *1,  3,  4,  5, 
(5,  7,  8,  and  9  Days,  from  and 
above  90,  &c.  to  360;  I  take 
thofe  Tabular  Numbers  againft 
1,  2,  dTc.  to  9,  at  the  end  of 
the  Table  of  Difcount. 

Days . 


Againft  1000  (or  ditto)  under  90  Hands  12.1786 

And  under  1  (part  2.)  7=  0.1304 


} 


add. 


Sum  =12.3090 
Which  multiply  by  the  Thoufands — —  =  5 


The  Anfwer  or  Product  =  61. 545=/.6i  :  10: 11 

But  had  this  Queftion  been  done  by  the  Tables  in  Dr.  Harris’s. 
Lexicon ,  which  he  fays  are  accurate  ;  it  will  be  found  /.  2  13  :  8  f 
too  little.  For  9 1  Days  multiplied  in  /.  5000  gives  455000.  And 
by  thole  Tables  you  have  againft  400000  =52.1853 

50000=  6.5232 
5000  =  0.6523 

Sum  =  59.3608  =  /.  5P  :  7  :  2f 
K  k  Which 
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Which  taken  from  my  Difcount  above,  is  too  little  by  /.  2  :  3  :  Bi¬ 
as  I  have  fully  proved  before  the  Tables  above. 

III.  Of  Compound  Inter efl  .*  ‘The  Ufe  of  Decimals . 

I  have  fhew'd  above,  what  Compound  Intereft  is,  and  now  pro¬ 
ceed  to  give  the  Reader  the  Ufe  of  Decimals  in  computing  thereof. 

C '$fe  l-  To  find  the  Amount  of  any  Sum  of  Money  for  any  Num¬ 
ber  of  Years,  as  of/.  650  for  5  Years  at  5  per  Cent,  per  Ann.  Com¬ 
pound  Intereft. 

Rule.']  Firft  find  the  Amount  of/.  1  for  5  Years,  and  multiply 
the  5  th  Year  by  /.  650,  the  Principal  given,  thus  : 

Example .]  ift,  100.  105  :  :  1.  1.05  =  at  the  end  of  1  Year, 
idly,  iqo.  lo$  :  :  1. 05 

1 05 


3dly,  too.  105  : :  1.1025  =  of  the  2d  Year. 

105 


4thly,  100.  105  ::  1.157625  =  of  the  3d  Year. 

105 


5 thly,  100.  105  : :  1.21550625  =  the  4th  Year. 

105 


Anfwer  ==  1.2762815625  —  5th  Year. 

65:0  multiply. 

T% ““ ei±°  }=<*««<  =  Arf-r. 

Or  it  will  be  the  fame  thing  to  multiply  the  3d  Number  by  1.05 
continually;  ue.  to  multiply  the  Surfolid  of  1.05  by  650. 

In  this  Example  you  fee  that  every  Year  requires  a  Multiplica¬ 
tion  performed  as  per  Compend.  2.  of  Multiplication  of  Decimals,  and 
the  laft  by  the  650,  as  per  Compend.  6.  whereby  ^tis  found,  that  if 
/.  650  be  put  out  and  forborn  5  Years,  the  Intereft  of  that  Princi¬ 
pal,  and  of  the  Intereft  accruing,  will  amount  to  /.  829 :  11. :  8> 

Cafe  2.  To  find  the  prefent  Worth  of  any  Sum  due  any  Number 
of  Years  hence,  as  of  L  829  :  n  :  8  (or  /.  829.583015625)  due  at 
the  end  of  5  Years.  See  the  Operation  at  5  per  Cent .  Compound 
Intereft,  or  divide  the  Number  given,  ( ’7c.  by  1.05.  continually. 


1.05. 


M.  7  »•.  ^ 
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I.OJ.  loo  :  :  S2P.5,  &c. 

1.05)  82258.3015525  (7^0.07^2005^5=111^ 
* . y  hence. 

945 
»■  ■■■  ■  ■ 

800 

210 


625 


1000 


-550 

xoj)  75007.6200595-00  (752.4^524376  ; - 

.  . .  Worth  2  Tear  hence.  ]  25 


55° 

*57 

476 

562 

37® 

550 

355 

459 

395 

800 

650 


3<tfy,  105.  ioo*  ::  752.453524375.  715.522423  =  3  TVdrr  hence . 
4 thly,  105.  100  ::  715.522423.  682.427 154=  prefent  Worth 4- 

(7 ears  hence. 

%thlj,  105.  100  :  r  582.4^7 1 54.  550.  =  the  prefent  Worth  of  the 
Sum  given,  viz.  1.  $29  :  11  :  8  due  at  the  end  of  5  Years. 
Here  you  may  obferve,  that  the  4th  Proportional  is  always  the: 
3d  Number  in  the  Proportion  the  next  flating  :  And  having  for 
every  Year  multiplied  by  160,  and  divided  by  105,  and  the  propofed 
Rate  of  Intereft,  (dire&ly  contrary  to  what  you  did  in  the  laft 
Cafe)  the  4th  Proportional  in  the  5th  Operation  is  /.650,  which  is 
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the  prefent  Worth  of  /.  829  :  11  :  8,  due  at  the  end  of  5  Years; 
which  proves  the  Truth  of  the  lad  Cafe. 

And  after  the  fame  manner,  had  you  defired  to  have  found  the 
prefent  Worth  of  l.i  due  5  Years  hence,  the  feverai  Years  Decreafe 
would  be  as  in  the  following  Table,  Column  2.  from  that  of  Years. 


The  Amount 

The  prefent 

The  Amount 

The  prefent 

I ears. 

Worth  of 

of  1. 1.  An - 

Worth  ofi.i. 

of  1. 1. 

1.  I.  • 

unity. 

Annuity. 

1 

1.05 

.95138095 

1 

.95238093 

2 

1. 1 025 

.90702947 

2.05 

1.85941042 

3 

1.157025 

.86383759 

3-i)2) 

2.72324801 

4 

1.2  J  550625 

.82270247 

4.3 10125 

3-54555048 

5  , 

[.27628156 

.7835  2616 

. 

5.52563125 

4.32947664 

Cafe  3.  To  find  the  Amount  of  Annuitys  forborn  any  Number  of 
Years,  you  will  eafily  consider,  that  at  the  end  of  1  Year  there  is 
1  Year’s  Income  due  without  any  Intereft  ;  for  the  2d  Year^  at  the 
end  of  that,  there  is  2  Years  Income  due,  and  the  Intereft  of  1 
Year;  at  the  end  of  the  3d  Year,  there  is  due  3  Years  Income  ;  2 
Years  Intereft  of  the  ift  Year’s  Income,  1  Year’s  Intereft  of  the  2d 
Year’s  Income,  and  1  Year’s  Intereft  of  the  Intereft  of  the  ift  Year’s 
.Income,  &c. 

Thus  fuppofe  the  Rent  1  /.  per  am.  the  3  Years  Income  is  /.  3 

2  Years  Intereft  of  the  ift  Year’s  Income  ~  0.1 
1  Years  Intereft  of  the  2d  Year’s  Income  =  0.05 
And  1  Year’s  Intereft  of  the  Intereft  of  the  ift  Year’s  7 
Income - * - - -  J  0.0025 

The  Sum  is  the  utmoft  Improvement  of  this  7  _ 

Annuity  for  3  Years,  viz.-* — * - ; - -  ■  j  —  3  • 1 52 ) 


'  Hence  it  follows,  that  a  Table  of  the  Amount  of  1 l.  Annuity, 
as  the  3d  Column  above,  is  made  from  the  Column  of  the  Amount 
of  /.i,  by  making  the  Tabular  Number  for  the  ‘ift  Year  1  ,*  for  the 
2d  in  the  3d  Column  the  Sum  of  the  2  firft  Numbers  in  the  ift  and 
3d  Columns  ;  the  3d  Number  in  the  3d  Column  is  the  Sum  of  the 
2d  Number  in  the  ift  and  3d  Columns,  &c. 
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Cafe  4.  To  find  the  prefent  Worth  of  an  Annuity  due  any  Num¬ 
ber  of  Years  to  come,  it  mull  be  conlidered  that  the  prefent  Worth 
of  1 1  Annuity  to  continue  1  Year  is  the  fame  with  the  prefent  Worth 
of  /.  1  due  a  Year  hence.  So  that  the  prefent  Worth  of  an  Annuity 
to  continue  2  Years,  is  the  Sum  of  the  prefent  Worth  thereof  for  1 
Year,  and  the  prefent  Worth  of  the  like  Sum  with  the  Annuity  to 
continue  2  Years  ;  and  thus  the  4th  Column  in  the  above  Tablet  is 
made :  For 

Nq  Col. 

The  1  in  the  4  is  .95238095  7  Sum  =  the  2d  in  Col.  4. 

2  — - 2  ~  .90702947  j  viz.  i. 85941042. 

2  ——4 — 1.85941042  7 Sum  —  the  3d  in  Col.  4. 

3  — - 2“  .86 383759  J  Viz.  2.72324801,  &c. 

Cafe  5.  To  find  what  Annuity,  to  continue  any  Number  of  Years, 
any  Sum  will  purchafe.  Divide  a  Unit  by  any  of  the  Numbers 
which  are  the  prefent  Worth  of  l.  1  Annuity  for  any  Years,  and  the 
Quotient  {hews  the  Annuity  that  1  l.  will  purchafe  to  continue 
thofe  Years.  Thus  if  I  would  know  what  /.  1  will  purchafe  per  arm. 
to  continue  5  Y ears : 

As  4.32947^4.  1  : :  1.  .23097480  =  Anfw.  =  4  s.  7  d.  f 

(per  am. 

Farther  Rules  concerning  the  five  Cafes  above . 

1.  To  enlarge  the  Numbers  tabulated  above,  and  what  is  under 
the  5th  Cafe,  to  any  Number  of  Years,  two  ways. 

2.  How  to  ufe  them  for  any  other  Sum,  above  /.  1. 

1.  You  may  augment  the  firft  and  fecond  Columns  by  feveral 
Operations,  as  taught  above,  from  5  Years  to  50,  &c.  and  from 
them  may  make  the  third  and  fouth  Columns,  and  another  fhewing 
what  /.  1  will  purchafe  to  continue  thofe  Years. 

Or,  becaufe  the  Numbers  in  the  ill  Column  of  Compound  In- 
tereft  are  in  proportion  as  100  to  105,  cr  as  1  to  1.05,  therefore 
that  Column  is  a  Series  in  Geometrical  Proportion,  whofe  Ratio  is 
1  05,  fo  that  (as  in  Progrcffton ,  Sed.  2.  Chap.  2.)  if  you  have  no  oc- 
cafion  for  the  intermediate  Numbers,  but  would  know  the  Amount, 
prefent  Worth  of  any  Sum  or  Annuity,  &c.  for  41  Years;  for  the 
Amount  of  /.  1  multiply  the  1.27628156  by  itfelf,  and  it  produceth 
the  Amount  for  10  Years ;  which  if  you  multiply  by  itfelf,  pro¬ 
duceth  the  Amount  for  20  Years  ;  and  that  multiplied  by  itfelf, 
produceth  the  Amount  for  40  Years.  And  having  done  the  like 

L 1  with 


XI 4  *Vfe  of  Decimals  in  Comp.  Inter  eft.  Chap.^ 

with  the  the  2d  Column  (of  the  prefent  Worth  of  l.i)  and  found 
the  prefent  Worth  for  40  Years;  you  may  eafily  by  the  Rules  under 
the  firfl:  and  fecond  Cafe  find  the  Amount  or  prefent  Worth  for  one 
Year  more.  And  having  thofe  two  for  40  and  41  Years,  you  may 
eafily  from  thence  calculate  the  Amount,  prefent  Worth,  or  Pur- 
chafe  of  Annuitys,  as  is  fhew’d  under  the  3d,  4th  and  5 th Cafes. 

2.  For  Sums  of  Money  or  Annuitys  above /.  1,  you  have  nothing 
to  do  but  to  multiply  refpe&ively  by  fuch  Pounds  :  Thus  for  /.  500 
5  Years, 

/.  ,  ,  -  - 

If  you  multiply  1.27528155  by  500  you  have  the  Amount  of 

(/.  500,  5  Years* 
•783  52616  by  500,  you  have  the  prefent 
(Worth  of  /.  500  due  5  Years  hence. 
5.52553125  by  500,  you  have  the  Amount  of 

,  (/.  500  per  ann.  for  5  Years. 

4.32P47554  by  500,  you  have  the  prefent 

C Worth  of  /.  500  peraniu 
.  f  .  .  r  -  v  Vto  continue  5  Years.'  v 

And  as  in  Cafe  5*  *230974^  by  500,  you  have  the  Annuity  that 

Cl.  500  will  purchafe  to 

,  vcontinue  5  Years. 

And  the  like  for  any  other  Sums  or  Terms  of  Years. 

s' 

But  all  thefe  things  (if  you  are  without  Tables  of  Intereft)  are 
molt  eafily  and  concifely  done  by  the  Logarithms,  as  appears  in 
that  Part  of  Arithmetic  hereafter  following. 


Compound 


-1 


•  • . 


<•'  •* 


»  -  r.  • 

'i.-V: 


•  v  v  >  .  v 


*  *. 


•V  It-.if  v  ,,  .1  v  <**  4  t-  r-\  '  r  .  ;  (Iff  -rl 

v-.’  W'v.  .*  4  '••*  •: a  *''  '-'i  '■ 

i  v— 


.  j 


rvA  aw3®n£ot) 

'•  i  ';r 


i  , 

.1  .. 


•  :  . v  v-  *■ 


.A  ■•  **v  *  •  ‘  - 


■  v'  .  :  i 

.i 


•rCu.v\ 

/  .i  i'v- 


r,  f'roCi'" 


s , :  *“•{, 


*  V 


•; 


vV 

f- 

\  > 

•  -Vv1  S.  ,  '  . 

vi 

*  • 

■  ■ 

•  *  ‘  - 

' 

. 

y 

r 

1  • ;  .  v 

“V 

f  .  ' 

•  !  %.V  I  2 

>  f  .  *  f  * 

•;  • 

f 

• 

*  :  •  ...  •»  '• 

’  ■  v  •> 

t 

• 

V  -  ,  •. 

Sr 

~  .  »  r  > 

• 

t 

t  V  '  *  .  *  ,  . 

'“  ’  s 

.if) 

■f  ^  •  •• 

' 

*5  - 

-  ■■• , 

>  -  •  .  -  .  ■■ 

' 

* 

! 

;  /  ■  -• 

'  ,  :  ' 

■\  ' 

t 

• 

j ; 

,v”  ••  ,  :■ 

4 

•  I 

» 

» 

ri  •  »  -  *' 

c  4  ••  ij*  *  - 

.  *  '  •  r 

V,  r 

c ,  •.*?•  4-  V  v  ■■< 

■*■  \  '  •  ^ 

■V  *  -  • 

V  ■» 

. 

-  r  ^ 

’  ••  •;  r t>  •'  <  .  .  1 

t  ( -;  r 

T 

s  ;  .  "  ‘  '  1 1 

;  i  t  o :  *  ».  ’ 

a  7 

•  JV  .  •  l 

•  V  *  » 

\  •  '  " 

V  ,  *  •  -r  i  ■  \ 

■■  ’  A- 

■  :  .  r  -X-  - 

•>1 

(  V  '  :-; 

•  • 

'  •  •  -  - 

-  'f  \  '  t 

>  ’  H  V 

:  c.  i  l  >  ( .£  l 

- 

l.i.  ;  ;•  . 

1 

1  • 

•  i  L  » 

\  •  ^  ?  r.  :-i :  i  i 

4--  •  •  C7 -  "j. 

v.  ( '  ~  iV.  < 

I  1  ?  £  ?  V'  >  l 

7  ■•V1 

j 

4*  ■-  ■  ?  !'  "  : 

^  •• :  l.  i 

■ 

< ■  • }  :  ;■ . 

I 

• 

I  -  j  fl  >.t-  ! 

» 

'  ;or’  J‘.f  ;£ 

V,  .  -  ,, 

V. 

r 

r  r  v  i  :5 . 

4  •?“*  -  '  J  h#\.~ 

'•  ■  .  /  ;•  ♦  ( • 

J 

i 

'  .  ' 

-  f.  v  )- 

v  V  J  :•  ■ 

-  '  ■  • .  '  • 

4  -  )  '  >  A  1  ■  l 

-■ 

» 

’  •  ^ .  f  '  ' 

i 

'■ 

r  r  r  t  /N  >  » 

V«  w*  *J-  -» *  / 

i 

I 

i  fy.rr- 

•  U  '•*  T 

•  ^  ; 

'  i  ?  o  rK. 

i 

,r 

^  ■ '  t  -  -•>* 

:  j 

•  ;  ;■  '*  I 

< 

■ 

i* 

r  'h  i  .  s 

.•  i. 

\ 


V  * 


t 

•i 


A 

t  * 
? 


■> 


-V.  c 


,c.  f 


*  ••  r 

7  .  vi  C’l 


/  .1  .  .  •  •-  j. 

•  O'  ' .  2  l  £.v'f 


V—  ?.?t 


r  ^ 


4  . 


1-* 


c  .  ••  i  i 


■  .  * 


\V  '  ■»  W 


,1(5 

ears . 

i 

2 

3 

4 

5 

6 

7 

8 

9 

io 

1 1 

12 

*3 

14 

15 

1(5 

17 

18 

ip 

20 

21 

22 

23 

24 

26 

27 

28 

29 

30 

21 


Tables  of  Comp.  Inter efi  to  6 1  Tears.  Ch.3. 


Compound 


Interest  at  3  per  Cent. 


Table  I. 

Table  II. 
prefent 

Table  III. 

TheAmount 

Worth  of 

The  Amount  of 

fl/l.I.  N 

1.  1. 

1. 1  Annuity. 

1.03 

.9708738 

l 

I.0609 

•942  59)9 

2.03 

1.092727 

.9151417 

3.0909 

I.I255088 

.8884870 

.  4.183627 

1.1592741 

.8626088 

5.3091358 

I.I940523 

.83  74843 

,  6.4684099  j 

I.2298739 

.8130915 

7.6624622 

1.2667701 

.7894092 

8.8923360  | 

1.3047732 

.7664167 

10. 1  591061 

I.3439164 

.7440939 

n.4638793 

I.3842339 

.7224213 

12.8077957 

I.4257609 

.7013799 

14.1920296 

1.4685337 

.6809513 

15.6177904 

i-5  1 25897 

.6611178 

17.0863  242 

1-5579^74 

.6418619  | 

18.5989139 

1.6047064 

.6231669  5 

20.1568813 

I.6528476 

.6050164  i 

21.7615877 

1.702433  I 

•587394^  ; 

23.4144354 

1.753506! 

.5702860  i 

25.1 168684 

1. 8o6lIl2  I 

•5536758 1 

26.8703745 

1*8602946 

•5375493 1 

28.6764857 

1.9161034 

.5218925  * 

30.5367803 

1.9735865 

.5066917 

32.4528837 

2.0327941 

•4919337 

34.4264702 

2.0937779 

.4776056 

36.4592643 

2.1565913 

.4636947 

38.5530422 

2.2212890 

.4501891 

40.7096335 

2.2879277 

.4370768 

42.9309225 

2.3565655 

.4243464 

45.2 188502 

2.4272625 

.41 19868 

47*5754157 

Oi 

0 

0 

0 

CO 

0 

.3999871 1 

50.0026782  J 

Table  IV. 
The  prefent 
Worth  of  l.i 
Annuity . 

.9708738 
1.9134697 
2.82861 14 

3.7170984 

4-5797072 

5.4171914 

6.2302829 
7.0196922 
7.7861089 
8.5  302028 
9.2526241 
9.9540040 
10.(5349553 
1 1.29(5073 1 

1 1 9379351 
1 2.561 1020 
13. 1661 185 

i3-7535i3i 

J4-323799i 

14.8774748 

I5.4I5O24I 
15.9369166 
I6.4436084 
1  6.93  5542I 
I7.4I3I477 
I7876842O 
I8.327O3  15 
I8.764I082 
19-1884546 

I9.6OO44I3 

2O.OOO4285 


ars . 

32 

S3 

34 

35 

3<5 

37 

3B 

3P 

4° 

4r 

42' 

43 

44 

45 

45 

47 

48 

4P 

50 

5i 

52 

53 

54 

55 

5^ 

57 

58 

5P 

60 

X  T' 
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COMPOU 


Interest  at  3  CtoL 


Table  I. 

Table  II. 

Table  III. 

Continu'd. 

Continu'd. 

7^*  prefent 
Worth  of 

Continu'd. 

The  Amount 

77*  Amount  of 

of  1,  1 . 

1.  1. 

1. 1  Annuity. 

2.5750828 

UJ 

00 

CO 

'>0 

0 

52.5027585 

2.6523352 

.3770262 

55.0778413 

2.7319053 

.3660449 

57.7301765 

2.8138624 

•3533834 

60.4620818 

2.8982783 

.3450324 

63-2759443 

2.9852267 

.3349829 

66.1 742226 

3.0747835 

.3252262 

69.1594493 

3.1670270 

•3157535 

:  72.2342327 

3.2620378 

.3065  568 

75.4012597 

3.3598989 

.2976280 

78.6632975 

3.4606959 

.2889592 

82.023 1964 

3.5645 168 

.2S05429 

85.4838923 

3.6714523 

.2723718 

89.0484091 

3.7815959 

.2644386 

92.7198614 

3.8950437 

.2567365 

96.5014572 

4.0118950 

.2492588 

100.3965009 

4.1322519 

.2419988 

104.4083960 

4.2562 194 

.234p5°3 

'■  108.5406479 

4.3839060 

.2281071 

1 12.7968673 

4*5 154232' 

.2214632 

;•  117.1807733- 

4.6508859 

.2150128 

I2I.6961966 

4.7904x25 

.2087503 

I26.3470825 

4.934x249 

.2026702 

I'3  1. 1  374949 

5.0821486 

.1967672 

136.0716x98' 

5.2346131 

.191036X 

I4I.I537684 

5.39165x9 

.1854719 

I46.3883815 

5*553  4° 1 0 

.1800698 

I  5  1.7800329- 

5.7200030 

.1748251 

1 5  7*3  33433  P 

5.891603  1 

.1697331 

163.0534369 

6.0683512 

.1647894 

168.9450400 

M  m. 


Table  IV. 
Continu'd. 

7* he  prefent 
Worth  of  1.  x 
Annuity. 

20.3887555 
20.755  7918 
21.13  18357 
2 1.4872200 
21.8322525 
22.15723  54 
22.4924615 
22.80821 5 1 
23.1147719 
23.4123999 
23.7013592 
23.9819021 
24.2542739 
24.5187125 

24-77544P° 

25.0247078- 

25.2667066 

25.5OI6569 

25.729764O 

25.9512271 
26.1662  399 
26.3749902 
26.577604O 
26.7744276 
26.9654637 
27.150935(5 
27.3310054 
27.5058305 
27.6755636" 
27.84035  jo.- 


# 
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Tears. 

1 


3 

4 

5 

6 

7 

8 

9 

io 

ti 

12 

l3 

H 

M 

i5 

17 

18 

20 

21 

22 

23 

24 

25 

25 

27 

28 

29 
3° 

31 


Compound  Interest  at  4  /w  Cent: 


I  Table  V. 

'The  Amount 

of  1.  1. 

1.04 

1.0815 

1.124854 
1. 1598585 
1.2155529 
1.2553 190 
1.31,59318 
1.3585591 
1.4233118 
1.4802443 

M3P4541 

1.5010322 
1.555073  5 
1.7315754 
1.800943  5 
1.8729812 
1.9479005 
2  0258155 
2.1068492 
2.1911231 
2.2787581 
j  2.3599188 

2-4547 1 5  5 
2.5533042 

2.555  8353 

2.7724598 
2.883  3585 

2.9987033 
3.1 185515 
3*2433975 
3*373^34 


Table  VI. 

‘ The  prefent 
Worth  of 

1. 1. 

.9515385 

.9245552 

.8889954 

.8548042 

.8219271 

.7903145 

.7599178 
.7305901 
.7025  855 
.5755541 
.5495808 
.5245970 

.5005740 

♦577475° 

.5552544 

.5339081 

'  •5I33732 
.4935281 

.4745424 

.4553859 

.4388335 
.4219553 
.40572  53 
.3901214 

.3751158 

.3505892 

.3458155 

•3334774 

.3205514 

.3083 185 
.2954502 


Table  VII. 

T 'he  Amount  of 
1. 1  Annuity . 

1.0 
2.04 
3.1215 
4.245454 
5.4153225 
5.5329755 
7.8982945 
9.2142253 
10.5827953 
12.0051071 
13.4853514 
15,0258055 
15.5258377 
18.29191 12 
20-0235875 
21.8245311 
23,5975124 
25.5454129 
27.5712294 
29.7780785 
3 1.9592017 
34.2479698 

35.5178885 

39.0825041 
41.6459083 
44.3117446 
47.0842144 
49.9675830 
52  9662863 
56.0849377 
59.3283352 


Table  VIII. 

Ti?>e  prefent 
Worth  of  1.  1 
Annuity . 

-  -P^n8* 
1.8850947 

2*775°910 

3.5298952 

4.45 18223 
5.242 1359 
5.0020547 
6.7327448 
7-43  53314 

8.II08955 

|  8.7504753 

P-385°733 

9.9856473 

IQ. 553  1223 

I  I.U83858 
I  1.552  2949 
I2.I555580 
12.5592951 

*3-i33P38)* 
13.5P03253 
14.0291589 
I4.45I  I  142 
I4.85584O5 
15.2459519 
I  5.5220787 
I5.9827578 
I5.3295844 
l5.55305l8 
i6p837l32 
17.29203  l8 

I7.588492I 


ars. 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

45 

47 

48 

49 

50 

5i 

52 

53 

54 

55 

5* 

57 

58 

59 

60 

61 


f*'  3.  _  *•  —  >.  *  1} 
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Compound  Interest  4  Cent. 


Table  V. 
Continu’d. 

* TbeAmount 
of  l.i. 

5.5080587 
3.6483811 
3.7943163 
3.9460890 
4.1039326 
4.2680899 
4.4388134 
4.6163660 
4.8010206 
4.9930615 
5.1927839 
5.4004  953 
5.6165151 
5.8411757 
<5.0748227 
6.3 178156 
6.5705282 

<?-s3  3  3  4P4 
7.IO66833 

7.390P507 

7.6865887 

7.PP40  522 

8.3I38I43 
8.6463  669 
8  .pp2  2  216 
9-3519105 
5.725^8(59 
1 0.1 150263 
10.5196274 
10.9404125 


Table  VI. 
Continu’d. 

T?;e  prefent 
Worth  of 

}.  1. 

.2850579 

.2740941 

..2635521 

•2534J54 

.2436687 

.2342968 

.22,52854 

.2166206 

.2082890 

.2002779 

.1925749 

.1851682 

.1780463 

.1711984 

.1646138 

.1582825 

-J52I947  , 

,1463411  , 

.1407126 

.1353006 

.1300967 

.1250930 

.1202817 

•Ji5^?55 

.1112072 

.1069300 

.1028173 

,0988628 

.0950604 

.0914042 


Table  VII. 
Continu’d. 

The  Amount  of 
l.i  Annuity . 

'  (  V  j  . 

62.7014687 
66. 2095274 
<59.8579045 
73.15522248 
77.5983138 
81.7022464 
85.97033152 
90.4091497 
95.0255157 
99,8265363 
104.8195978 
110.0123817 
115.4128769 
121.0293920 
126.8705677 

I32>9453994 

139.2632060 

I45-^337342 

I52.6670836 

1597737^ 
I67.I647I76 
I74.85  I3063 
182.8453586 

I9I.I59I729 

199.8055398 

208.79776I4 

218.I4967I9 

227.8756588 

237.99O685I 

248.5IO3I25 


Table  VIII. 
Continu’d. 

The  prefent 
Worth  of  1. 1 
Annuity. 

17.8735500 
18.1476441 
18.41 1 1962 
18.66461 16 
18.9082803 
19.1425771 
19.3678625 
19,5844831 
19.7927721 
19.9930500 
20.1856250 
20.3707931 
20,5488395 
20.7200378 
20.88465 17 
21.0429342 
21,195 1 289- 
21.3414700 
21.4821826 
21.6174832 
21.7475800 
21.8726729 
21.9929546 
22.1086100 
22.2198172 
22.3267472 
22.4295645 
22.5284273 
22.6234877 
22.7148919 
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Compound  Interest  at  5  per  Cent. 


•  '  S  S# 

|  Table  IX. 

Table:  X. 

< 

The  prefent 

/  Table  XI. 

j  The Amount 

1  J 

Worth  of 

T7j£  Amount  of 

Tears. 

|  vfl.L. 

1.  1. 

1. 1  Annuity. 

1 

1.05; 

.9523809 

-l  1.0 

2 

;  1. 1025 

.9070294 

2 .05 

•*» 

jj  1. 1 57625 

'8638376 

3.1525 

4 

i  1.2155063 

.8227025 

4-310125 

5 

1.2762816 

.7835262 

5525^3 12 

6 

;  1.34009,56 

.7462154- 

6.8019128 

7 

I.407 1 064 

.7106813 

8.1420084 

8 

!  1-4774554  . 

.6768394 

9.5491089 

> 

9 

1.55  13282 

.6446089 

1 1.0265643 

IO 

1.6288946 

.6139133 

*2-5778925 

11 

17 103  393 

.5846929 

14.2067871 

12 

r.7958563 

.5568374 

15.9171265 

13 

r4  ! 

1.8856491 

.53032*3 

17.7129828 

1.9799316 

.5050680 

19.5986320' 

15  ! 

2.0789282 

.4810171 

21.5785636 

16 

2.1828746 

.4581115 

23.6574918. 

17  j 

2.2920183 

.4362967 

25.8403664 

28 

2.4066192 

.4155207 

28.1323847 

19 

2.5269502  ( 

•3957340 

30.5390039 

20  I 

2.6532977 

.3768895 

•  33.06595:41* 

21  ; 

2.7859626 

.3589424 

35.7192518 

22.  j 

2.9252607 

.3418499 

38.5052144 

23 

3.0715238 

•32557*3 

’  4I‘43°475 1 

24 

3.225IOOQ 

.3  100679- 

-  44-5OI9989 

25  i 

33863549 

.2953028 

47.7270988' 

26  j 

3.5556727 

.2  8 1^40  7 

5-i.ri34537 

27 

3.7334563. 

.2678483 

54.6691264 

28 

3. 92  Q I  29I 

.2550936 

58.4025827 

29 

4.1161356 

.2429463 

62.3  2271 19 

3° 

4.32I9424  I 

•2313774 

66.43  88474 

31  ‘ 

%  i 

4-5380395  1 

.2205595 

* 

70.7607898 

« 

Table  XIL- 
‘The  prefent 
Worth  of  l.i. 
Annuity. 

•9523809, 

1.8594103 

2.7232480- 

3- 545 9 5°  5 

4- 3294767 
5.0756921 
57863734 
6.4532128 
7.1078217 

7.7217349^ 

8.3064142 
8.86325 16 

9-391573° 
9.8986409?* 
10.3796580’ 
*0-83  77695. 

1 1. 2 74066 2 
11.689  5869, 
1:2.0853208 
12.4622103, 
12.82 1 15  27' 
13.1630026 

*3-4885739- 

*3-7986418- 

1 4-0939445. 

14.3751853 

*4-643033^ 

14.8981272 

15.1410733= 

15.3724510-. 

15.5928104,. 


firs. 

3 * 

33 

34 

35 

3^ 

37 

38 

39 

40 

41 

42 

43 

44 

45 

4  6 

47 

48 

49 

5° 

5i 

52 

53 

54 

55 

5* 

57 

58 

59 

60 
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Compound 

T ABLE  IX'. 
Continu’d. 

' TheAmount 

of  1. 1. 

4-7d494i5 
5.003 1885 
5.2533480 
5.5160154 
5.7918161 
6.0814069 

6-385477? 

6. 70475x1 
7.0399887 
7.3919881 
7.7615875 
8. 1496669 

8-55715°? 

8.9850078 

9.4?42582 
9.9059711 
IO.4OI2696 
I0.92I?33I 
I  I.4674OOO 
12.0407698 
12.6428082 
13.2749486 
I3.938696I 
I4.63  563O9 
1 5  3674124 
i6.i?5783i 
16.9425722 
17  7897O08 
I8.6791858 
19.6131451 


Interest  tf/*  5 


Table  X. 
Continu’d. 

The  prefent 
Worth  of 

1. 1. 


Table  XL 
Continu’d. 

The  Amount  of 
1.1  Annuity . 


I  Table  XII. 
Continu’d. 

The  prefent 
Worth  of  1. 1 
Annuity. 

15.8026766 
16.0025491: 
16.1929039 
16.3741942 
16.54685 16 
16.7112872 
16.8678926 
17.0170406 
17.1590862 
I7.294?678 

17- 42?2°74 

17.5459118 

17.6627732 

17.7740697 

17.8800663 

17.9810155 

18.0771576 

I8.I6872I5 

18- 255925? 

|  I8.3389764 

18.4180728 
18.4934O26 
18.5651453 
18.6334720 
18.6985444 
18.7605  185 
18.81954I4 
i8.87575?6 
j  18.9292882 
r8.9802743 


.2098662 
.1998725 
.1903548 
.1812903 
.1726574 
.I6443  5  6 
.I566054 
.1491480 
.1420457 
.I3528i6 
.I288396 

.1227044 
.1  168613 
.1  I  12965 
.1059967 
.  1009492 
.O96I42  I 
.O9X5639 
.0872037 
.0830512 
.0790963 
.075?  298 
.0717427 
.O683  264 
.0650727 
.0619740 
.0590229 
.0562123 
•05353  55 
.0509862 


75.2988293 
80.0637708 
85.O669593 

90.3  203073 
95.8363226 
IOI.6281387 
107.7095457 
I  14.09502  29 
120.7997741 
127.8397628 
135.2317509 
i42.99???85 
15  I. 1430054 
I59.7OOI556 
I68.685  I634 
I78.I  I942I6 
188.0253927 
198. 4266623 
209.3479954 

220.8153952 
232.8561649 
245.4989731 
258.77392 1 8 
272.7126179 
287.3482488 
302.7156612 
3 1 8.85 14442 
335.7940164 

?5?-?837i72 

372.262903 1 

N  n 


Tables  of  Comp.  Jnterefi  to  6 1  Tears.  Ch.j. 
Compound  Interest  at  6  per  Cent. 


Tab.  XIV. 

Table  XV.  1 

T7j<?  prefent 

, 

Worth  of 

*The  Amount  of 

1.  I. 

1. 1  Annuity. 

j  ) 

Table  XVL 

T'he  prefent 
Worth  of  l.t 
Annuity . 


Tab.XIII. 

* TheAmount 

of  1.x. 

i.o5 

i.I23<5 

i. 191016 

1. 2624769 

1.338225(5 

1.4185191 

1.503(5303 

1*5938481 

1.6894790 

1.7908477 

1.8982980 

2.0I2ip^5 
2.1329283 
2.2609039 
2.3965582 
2.54025 17 
2.6927728 
2.8543392 
3.0255995 
3.2071355 
3.3995635 
3.6035.374 
3.8197497 
4.0489346 
4.2918707 
4.5493829 
4.8223439 
5.1116866 
5.4183878 
5.7434911- 
I  6.088x006 


•9433962 

>  .8899964  I 
.8396193 
:  -7920937  . 
.7472582  : 
.7049605  ^ 

.6650571 
.62741 24 
.5918985 
.5583948 
.  -3:267873 
.4969694 
.4688390 
.4423010 
.417265 1 
.3936463 
.3713644 
.3503438  j 
.3305,130  1 
.3118047 
.294x554  j 
.2775051 
.2617973 
.2469786 
.2,329986 
.2198100 
.2073680 
.I9563OI 
.1845567 

.I74IIOI 

.I642548 


1.0 
2.0  6 
3.1836 
4.3746016 
5.6370930 

6.9  753187 

8.3938378 
9.8974681 
1 1.4913 162 
13,1807958 
14.9716435 
16.8699420 
18.8821385 
21.0150667 
23.2759707 
25.6725289 
28.2 128806 
30.90,56534 
33.7599925 
36.785  5920 
39.9927275 
43.392291 1 
46.9958285 
50.8155782 
54.8645 128 
59.1563835 
63.7057664 
68.5281 123 
73  6397990 
79  0581808 
84.8016779 


•94339^2.  - 

1.83339215 
2.6730119 
3.465  IO56 
4.2123638 

4-9I73244- 
5.5823815 
6.2097939: 
6.80I6923 
7.36O087I: 
7.8868747 
8.383  8440  c 
8*852683 1. 
9.2949840 
9.7122491 
10.1058953 
10.4772597 
10.8276035 
1 1. 1581165 
11.4699213 
11.7640767 
12.0415818 
12.3033790 

1 2<  5  5C3  5  76 
12.7833562 
13.003 1663 
13.2105342 
1 3.4061644 
13.5907211 
13,7648312 
13  9290S61 


ars. 

32 

33 

34 

35 

36 

37 

38 

32 

40 

41 

42 

43 

44 

45 

4  6 

47 

48 

49 

50 

fl 

5  2 

53 

54 

55 

5* 

57 

58 

59 

60 

61 


>.  ‘Tables  of  Comp,  lnt ere ft  to  61  Tears.  123 


Compound  Interest  at  6  per  Cent. 


Tab.XIJI. 

Tab.XIV. 

Table  XV. 

Continu'd. 

Continu’d. 

Continu'd. 

77?e  prefent 

The  Amount 

Worth  of 

The  Amount  of 

of  1.  1. 

J 

1.  1. 

1. 1  Annuity. 

6.4533866 

•*549574 

90. 8897785 

6.8405898 

.1461862 

P7'343i652 

7.25  10252 

•  1 3  79 1 1 5 

104.18375  50 

7.6860867 

.1301052 

1 1 1.4347802 

8.147251^ 

.1227407 

1 19. 1 208669 

8.6360870 

.1157932 

127.2681 188 

9.1542523 

.1092388 

135.9042059 

9.7035074 

.1030555 

145.0584581 

10.2857178 

.0972222 

I54-76i9655 

10.9028609 

.0917190 

165.0476833 

1 1.5  5703  26 

.0865274 

1 75-95°5442 

12.2504545 

.0816296 

i87-5°75769 

12.9854818 

.0770091 

iPP-758o3i4 

13.7646107 

.0726500 

212.7435132 

14.5904873 

.0685378 

226.50S1239  s 

15.4659166 

*  .0646583 

241.09861  12 

16.3938716 

.0609984 

256.5645278 

I7-3775°39 

•0575457 

272.^583^5)4 

18.4201 541 

,0.542884 

290.3339032 

195253634 

.0512154 

308.7560573 

20.6968852 

.0483 164 

328.2814207 

2 1.9386983 

.0455816 

348.9783059 

23.2550202  1 

.0430015 

370.9170041 

24.6503  214 

.0405674 

394  1720243 

26.1293406 

.0382712 

4I  8.8223456 

27.697101 1 

.03  61049 

444.9516863 

29.3  589272 

.0340612 

472.6487874 

3 1. 1 204628 

.0  3  2 1 3  3  2 

5Q2.OO77I45 

32.9876905 

.0303143 

533.1 281773 

34.9669520 

.0285984 

566.1 1 58679 

Table  XVL 
Continu'd. 

The  prefent 
Worth  of  1.  1 
Annuity. 

14.0840435 
14.2302297 
14  3681412 
144982465 
14  6209872 

14- 73678o4 

14  846OI92 
14.9490747 
I  5.O462969 

1 5.1 3  80160 
15.2245434 

1 5'3°6I73°  ■ 
1 5.383 1821 
15.4558321 

15- 5243  699 

15.5890282 
1 5.6500266 

15-1°  757*3. 

1 5.7618610 
15.8130761 
1 5.861 3925 
15.9069741 

1 5  -949976° 

15  990)43° 
16.0288141 
16.0649 190 
1 6. 0989802 

1 6. 1 3  1 1 134 
16.1614277 
16.1900261 


\ 


224  T tbles  of  Comp.  Intereft  to  6 1  Tears.  Ch.  3. 


Compound  Interest  at  8  per  Cent. 


Table  XVII. 

Tab.  XVIII. 

TAi'  Prefetit 

Table  XIX. 

1  Table  XX* 

frefent 

T^he  Amount 

Worth  of 

7 'he  Amount  of 

Worth  of  1.  1 

Tears. 

of  l.i.  j 

l.i. 

l.i  Annuity. 

;  Annuity. 

1 

1.08 

.9259259 

1.0 

.9259259 

2 

1.1554 

.8573388 

2.08 

1.7832548 

3 

1. 259712 

.79382-24 

3.2454 

2.5770979 

4 

1.3504890 

.7350299 

4.5051 12 

3.3  121258 

5 

1.4593281 

.5805832 

5.855010 

3.9927100 

6  I 

1.5858743  ; 

.5301595 

7.3359290 

4.5228797 

7 

1.7138243 

.5834904 

8.9228034 

5.2053701 

8  | 

1.8509302 

.5402689 

10.5355275 

5.7466389 

9 

1.9990045 

.5002490 

I2-487557P 

5.2468879 

10 

2.1589250 

•453  !93  5 

14  4855525 

67100814 

1 1 

2.3315390 

.4288829 

15.5454875 

7.1389643 

12 

2.5  181701 

.3971138 

l8  97712  55 

7.5350780 

13 

2.7195237 

.3676979 

21.495  2957 

7-9037759 

14 

2.9371935 

.3404510 

242149204 

8.2442370 

J5 

3.1721591 

•3  i524r7 

27.1521  I4O 

8*5  59479° 

*;  I  <5 

3.4259425 

.2918905 

30.3242831 

8  85 13591 

I? 

3.7000181 

.2702589 

33.7502258 

9.1216381 

l8 

3.9950195 

.2502490 

37.4502438 

9.3718871 

IP 

4-3I570I1 

.2317121 

41.4452533 

9.6035992 

*  2  0 

4.5509571 

.2145482 

45.7619644 

9.8181474 

21 

5-0338337 

.1986557 

50.4229215 

10.016803 1 

v  22 

5.43155404 

.1839405 

5J-4Jtf7S5* 

10.2007436 

'23  •; 

5.8714535 

.1703153 

60.893  2956 

10.3710589 

24 

6.3411807 

.1576993 

66.7647593 

10.5287582 

25 

5.848475:2 

.1450179 

73  1059400 

10.6747761 

26 

7.3953532 

.1352018 

79.9544152 

10.8099779 

27 

7  988051 5 

.1251858 

87.3507684 

10.935  ^47 

'  28 

8.5271054 

.1159137 

95.3388299 

1 1.05 10784 

*  29 

9.3I7^74P 

.1073275 

103.9659363 

11. 1584059 

3° 

10.0525559 

•OP93773 

113.2832112  f 

11.2577833 

31 

10.8575594 

.0920150 

,123.3458680  1 

n.3497993 

if  J  • 

3* 

33 

34 

35 

36 

37 

3% 

39 

40 

4i 

42 

43 

44 

45 

4* 

47 

48 

4  9 

5° 

51 

5  2 

53 

54 

55 

56 

57 

58 

19 

60 

61 


‘ Tables  of  Comp.  Inter  eft  to  6 1  Tears:  11$ 


Compound 


rABwXvn. 

Continu'd. 

TheAmount 
of  1.  i. 


ii. 7370830 
12.6760496 
13.6901336 
14.7853443 
15 .968 1 7 18 
17.2456255 
18.6252756 

20.1 1 525776 
21.7245214 
23.4624832 
25.339481$ 
27.3666404 

*9-5559716 

31.9204493 

34.4740853 

37.232012! 

40.2105730 

43.4274189 

46.9016124 

50.(5537414 

54.7060407 

59.0825240 

63.8091259 

68.9138560 

74.4269644 

80.3811216 

86.8x16113 

937565402 

101.2570634 

109.3576285 


Interest  ;  8 


Tab.  XVIII 
Continu'd. 

The  prefmt 

Worth  of 

1. 1. 

•  j 

.0852000 
.0788889 
.0730453 
.0676345 
.0626246 
.0579857 
.0536905 
.0497134 
.0460309 
.0426212 
.0394641 
.6365408 
.0338341 
.0313279 
.0290073 
.0268586 
.0248691 
.6230269 
.0213212 
.6197419 
.0182795 
.0169255 
.0156717 
<0145109 
.0134360 
.0124408 
.0115 192 
.0106660 
.0098759 
.0091443 
O  o 


Table  XIX. 
Continu'd. 

'The  Amount  of 
l.i  Annuity. 

134.2135375 

145.9506205  1 

158.6266701  : 

172.3 168037  ; 

187.1021480 

203.0703198 

220.3159454 

238.9412209 

259.0565 186 

280.7810400 

304.2435232  ’ 

329.5830050 

356.9496454; 

386.5056169 , 

418.4260663 

452.9001 515 

490.1321636 

530.3427367 

57377oi556 

620.6717680 
671.3255094 
726.03 15501 
785.1140741 
848.9232000 
917.8370559 
992.2640203 
I072.645 1419 
1159.4567532 
1253.2132934 

*35447035*0 


Table  XX, 
Continu'd. 

The  prefent 
Worth  of  1.1 
Annuity * 

T  *  T 

11.4349993 
1 1.5  138883* 

1 1.5869336 
1 1.6545681 
1 1.7171927 
11.7751784 
II.8288689 
1 1.8785823 
I  I.9246132 
1 1.9672344 
I2.O066985 
I2.O432394 
I2.0770735 
I2.I0840I4 
I2.I374087 
I2.I642673 
I2.1891363 
12.2121633 
I2.2334845 
12.2532264 
I2.2715059 
I2.28843  14 
12.30410^1  * 
12-3  186140 
12.3320560 
12.3444908 
I2.356010O 
I2.3666760 
12.3765518 
12.3856962 


r-s. 

t  ( ■ 

«  *  •’  t 

I 

2 

2 

4 

S 

6 

7 

8 

9 

10 

ii 

12 

*3* 

14 

15 

16 

17 

18 

19 

20 

21 

22 

a 3 

24 

2  5 

2(5 

2? 

23 

29 

'3° 

3i 


qmp.Qund  Interest  M\iq  pe,r  Cmt , 


Table  XXL 


Tab.  XXIX. 


‘The  Amount 
of  1.  I. 

i.i  ; 

1.21 

1-464* 
*.61051 
1.771561  - 

I. 9487171 
2.143  5  388 

2.3  579477 
2.5937425 
2.853 1467 
3.1384184 
3.4525711 

3.7974983 
4 1772482 

45 9497 3° 
5-°5447°? 
5-559917? 
6.1 159090 

6.7274999 

7.4002499 

8.1402749 

8.9543024 

9.8497327 

10.8347059 

I I. 9181765 
13.1099942 
14.4209936 
15.8630930 
17.4494023 
19.194342  5 


* The  ptefent 
Worth  of 

1«  1  •  * 

.9°9°9°9 
.  .8264463 

t  .7  5 1 3 1 48 

..  .6830135 
:  .62^9213 

;  .5644739 
c  .5131581  ( 

•;  .4665674 
r  .424®  9  7  6 
c  -3%  5433 
r  v35;°4939  •  £l 

r  .3-186308 

5  .2896644 

•2633313 
;  .239392O, 

‘  .2176291 
.1978446 
.17985  88 
;  .1635080 
.I486436 
;  .1351306 
:  .12,28460 
.III6782 
.IOI5.256 
.0922960 
i  .0839055 
.0762777 
.0693433 
.0630394 
.057308-6 
.0520987 


Tab.  XXIII. 

.  The  Amount  of 

I.  1  Annuity, 

.1.1  I  *  -I 

i-  j 
2. 1 

3*3 1 
4,641 

*  6.IO54  ■  ; 

7-74561  ; 
9.487171./ 

I I. 43  5  88-8:1 

I3:-5  794769  v 
*5-9374246 
18.53 1  ^67 1 
2 1.3  842838 
24.5  2271 21 
27.9749834 
31.772481-7 

3  5-.9497299 
40.5447028 

45-599i7^1 
51.1590904 

57-2  749995 
64.0024994 
71.4027494 
79.74?  0243 
88.4973268 
98.3470594 
109  1817654 
1 2 1. 0999419 
134.2099361 
148.6409297 
164-4940227 
181.9434250, 


jTab.XXIV. 

:  ‘The  prefent 
Worth  of  1.  1 
Annuity,  - 

-p  - 

.9090909' 

-  *-73  5  5372 
2.48685  20 

3.1698654 

;  l-7b°7^68 

<  4  3552607 
«•  4*8684188 

5.3349262 

-  5.7590238 
6.1445671 

x..  6.4950610 
6.8136918 
5  7.1033562 

S  7.3666875. 
v  7.6060795, 

-  7.8,237086 

;  8.0:215535 

8.2014121 
8.3649201 

<  8-yi?5^?7 
8.6486943. 

•  8.7715403 

H  8.883218.4 
;  8.9847440. 

v  9.0770400 
9.1609453 
9,2372232 
;  9.3065663 

;  93696059; 

j  9.4269143 
<■  ’  9-479913* 


j>e£fc  %i'/TabUs  of Comp.Jrile'refk  to  Si  Tears,  217 


Compound  Interest  at  10  per  Cent. 


Tears . 


32 

33 

34 
3? 
3  6 

37 

38 

39 

40 

41 

42 

43 

44 

45 
4* 

47 

48 

49 
5P 

52 

53 

54 

55 
5* 

57 

58 

59 

€0 

61 


Tab.XXI. 
Continued. 

T’ljeAmount 
of  L  1. 

21.1137757 
23.225 1 544 
25.5475599 
28.10243(58 
30.9125805 
34.0039485 
37.4043434 

4I-I447778 
4j.25j)25'j5 
49.785  l8l  I 

5475j55^2 

50.2400592 

55.2^40751 
72.8904837 
80.1795321 
88.1974853 
97.0172338 
.106.7^89572 
n  71. 3908  5  29 
.  iip.129.9382 
I42.O4293  20 
155.2472252 
171.8719477 
189.0591425 
207-9550557 

228.3515524 
25.I.5377185 
275.8014905 
304.4816395 
334.9298035 


Tab.  XXII. 
Continu’d. 
T*he  prefent 
Worth  of 

1.  1. 

.0473524 
.0430558 
.0391425 
.0355841 
.0323494 
.0294083 

.0257349 
.0243044 
.0220949 
.0200853 
.0182503, 
.oi55oo2 
,0150911  ; 
.0137192 
.0124720 
.0113382 
4  •0103074, 

.0093704 

-.008 1  i.86 
.0077441 
.0070401 
.00^4001 ’ 
.OO58183 
..OO52893 
.OO48085 
.OO437I4 

.00  39740 
.OO35I27 
.OO32843 

.0029857 

O  O  2 


Tab.  XXIII.  Tab.  XXIV. 


Continu’d. 

"The  Amount  of 
1. 1  Annuity. 

201.1377574 
222.25 15442 
245.4755985 
271.0243685 
299.1258053 
330.9394858 

3540434344  1 

4oI.4477779  ? 
442.5925557 
487.85  18112  i 

S37^1$2514_ 

592.4005915 

5525407608 
718.9048358 

19l-7953205 , 

871.9748525 

960.1713378 
1057.1^95715 
1153.9085288 
1281.2993810' 
1410.4293 198 
1552.4722518 
1708.7*194759 
1880.5914247 
2,059.^505571 
2277.5155238 
2505.3771852 

2758.0149048 
3034.8163953 
3339.2980349 


Continu’d. 

‘ The  prefent 
Worth  of  l.  1 
Annuity. 

9.5  26375*? 

9.5694324 

9.6085749 
9.6441 590 
*  9.6765082 
9.7059165 
9.7326514 
9.7569558 
9.7790507 
9.7991370 

-9.-.S  171973  4 
9-8339973 
9.8490887 

9.8528079 

P'S 7-5  2799 

•9.8855181 

9.8969255 

iji 


9.9148145 

9.9225586 

9-929598? 

9-9359989 

9.9418 1 71 
99471055 
9.95191*50 
9.9552854 
9  9502503 
9.9638730 
9.9671573 
9.9701430 


0 


r) 


2z8  -  Vfe  o 


I  have  deilgned  thefe  Rates  thus  :  The  Columns  of  3 ,  4  or  5  per 
Cent,  for  Incomes  of  Lands,  & c.  that  are^  certain  ;  That  'Fable  at 
6  per  Cent.  (qy:  .Houfes'  hew  or  in  good  Repair,  Brick;.  That  of  8 
per  Cent,  for  the  Purchafe,  &c.  of  Houfes  that  are  pretty  old  ;  That 
of  10  perCent.  for  very .  old'  Houfes,;  or  not  hi  very  good  1  Repair. 
And  tliey  may  be  ufed  us  every  one's  Difcretioil  directs,  according 
to  the  foregoing  Rules.  And  as  to  this  Table  ol  Lives,  it  the 
Years  Purchafe  be  lmdtrpiy’d  by  the  Annuity,  the  Produft  (hews 
the  Value  of  fuch  Eftate  for  fuch  Life.  ?  Examples  follow. 


A'.  ftfrU^y/ 

r>y^y  lo  j* 


. . ■■  ?  ‘  1  1  . .  i  “T  J 

.  -• ; .  r-  r'  •'  -  f  *  *•  ‘  r  7) :  “  t  0.  1  ‘  'i*  r  ?  z  *  f.  * 

The  Value- of  a  Life  at  the  fever al  Ages  thereof. 

A  Tears 

&e’  Purchafe. 

1  10.28 

5  *3-4 

10  13-44 

15  n-3* 

20  12.78 

A  Tears 

;  Purchafe. 

25,  12.27 

30  11.72 

3,5  11,12 

40  10.57 

45.  99i 

f  1 

j  Tears 

&e‘  Purchafe. 

50  f  9.21 

55  8-3i 

60  7.60 

65-  6.54 

70  5  *3  2 

The  Ufe  of  thefe  "Tables  of  Compound  Interefl. 

v.  *  • '  '  *•  «  ’  t  ^  • 


Prop.  1.]  To  find  the  Amount  of  any  Sum  of  Money  for  any 
Number  of  Years.  This  is  done  by  the  firft  Column  towards  the 
left  hand  j  fo  the  Amount  of  /.50  in  50  Years 
Compound  Intereft  allow’d  at  5;  per  Cent .  is 
1-5 73  :  7  :  5  :  f°und  by  multiplying  the  Ta¬ 
bular  Number  againft  50  Years  by  /.  50  thus. 

Prop.  2.]  An  Office  is  worth  /.  500  :  What 
may  be  paid  in  prefent  Money  to  enter  upon, 
it  15  Years  hence  ?  This  is  done  by  the 
zd  Column  at  5  per  Cent,  by  multiplying  the 
prefent  Worth  of  7.r  due  15;  Years  hence  by 
500,  as  in  the  Margin,  where  the  Anfwer 

is  /.  240  :  10  :  2-  ;  #  - 

Prop.  3.]  An  Annuity  of  70/.  per  am.  is 


1 1.4674091 

50 

l-  5 73 -3 7045 5° 

.481OI7I 
5  oo 

l.  240:5085500 


forbom  33  Years,  what  is- the  Improvement,  Compound  Interefl 

*  l  ■:  1  . .  beine 


3e<£L8.  %)fe  of  the  ^Tables  of  Co  wip+  Inter  eft .  up 

being  allowed  the  Owner  at  5  per 
Cent?  By  multiplying  the-A- 
mount- ol  /.i  per  am.  in  33  Years 
by  the  Annuity  /.70,  you  have 
the  Anfwer  7.  5604  :  9:4  7. 

Prop.  4.]  There  are  13  Years  to 


Tears. 

/.i  per  ann.  33—  80.0538328 

70 

/.  5604.4682960 


come  in  the  Leafe  of  an  Houfe  that  is  pretty  old,  but  in  good  Re¬ 
pair,  and  is  /.  50  per  wm.  Clear  j  what  is  a  farther  Leafe  for  3 1  Years 
Worth  in  prefent  Money,  at  the  Rate  of  8  per  Cent  ? 


I  add  the  31  Years  Reverfion 
to  the  if  in  Ejfe  makes  44^ 

The  prefent  Worth  of/.i  due 
44  Years  hence,  is  12.0770735 ; 
from  which  dedu6t  the  prefent. 
Worth  for  13  Years,  and  the 
Reft  is  multiply  *d  by  50  for  An¬ 
fwer  :  AU  by  the  ‘Table  of  8  per 
Cent. 


Tears: 

/.  1  per  ann.  44  ==  hi 2.077073  3 
l  1  ......  1 3=1.  7-9037759 

Refts  =  /.  4.1732976 

5  o: 


A'nfw.  /.  208.66488  > 


And  if  you'  multiply  any  of  the  Numbers  in  the  4th  Columns^ 
(according  as  the  Eftate  is  in  Land  or  Houfes,  as  abovefaid)  by  the ' 
Annuity  you  would  know  the  prefent  Worth  of,  the  Produd  fhews' 
the  prefent  Value  of  fuch  Annuity  for  any  Years  required  under  62.  . 


To  find  the  Prefent  Worth  of  Eftates  for  LMs. 

Prop.  5  .]  To  find  the  Value  of  an  Eftate  of  /.  35  per  ann.  in  Land  foiv 
aLife  of  45  Years.  By  the  little  Table  above,  as  computed 

by  the  Learned  Dr.  Haley ;  that  Life  is  Years  Purchafe  - 9.9 1 r 

Which  being  multiply M  by  the  Annuity  35,  the  35 

Produft  is  /.  346 :  17  :  —  =  the  Anfwer.  - 

Prop.  6.]  It  many  times  happens,  that  aLife  Prod.  /.  346.85. 
and  fo  many  Years  certain  to  come,  are  pro- 
pofed  in  the  fame  Queftion ;  therefore  it  becomes  necelfary,  as  in  i 
Computations  for  two  Lives  alfo,  to  reduce  the  Tears  Purchafe  of  any  1 
Life  into  Tears  certain  to  come>  or  Tears  in  a  Leafe  ;  which  is  done  thus. 

I  find  a  Life  of  50  worth  9.21  Years  Purchafe.  Now  if  you  turn  * 
to  any  of  the  four  Columns  in  the  Tables  above,  which  fhew  the; 
prefent  Worth  of  Annuity s  according  to  the  feveral  Rates,  you  will  < 
find  at  per  Cent.  the  next  to  the  faid  9.21  is  9.393573,  againft 
which  in  the  Column  under  Years  is  13  Years  to  come.  At  6  per < 
Cent,  the  next  to  9.21  is  9.294984,  againft  which  under  Years  are 
14  Years.  At  8  perCent.  are  9.1216381,  againft  which  under  Years  > 


are. 


ijo  VJe  of  the  ‘Tables  vfComp.  Inter  eft.  Ch.  3. 

are  17  Years  Lea  e.  And  at  10  per  Gem.  hands  9.2372232,  (as  next 
to  the  fa  d  921)  and  againft  that  are  27  Years  Leaie. 

Years  to 

Years.  Years  Purch.  Col. 4.8 per  C.  come . 

60  =  7.60 - -or  7.536078  or  =e  iz 

“The  pref.  Worth  6S4,68 

Liperann. - J  0  } 

for  12=  7.536078 


of  /.i  Reverfion  ==  4.1 1849 

9* 

Anfw.  =  3P5«375°4 


Example.  What  is  the 
Value  ot  an  Houfe  of 
1:90  fer^unn.  clear  Rent 
for  23  Years  after  the 
Death  ot  a  Perfoti  00 
Years  old  ?  - 

The  Age  being  found 
=  12  Years  to  come; 
therefore  by  the  Table 
ot  8  per  Cent.  Column  4. 
the  Anfwer,  as  under 
Prop.  4.  is  found  to  be 
as  per  Marg.  /-3  95.3  7  5  04 
=  1  39s)  :  7  : 

Prop.  7.3  In  Computations  of  the  Value  of  Eft  ate s  for  two  Lives ;  as  fop- 
pofe  50  and  55.  F-rft,  find  by  the  little  Table  of  the  Value  of 
Lives  the  Years  Purchafe  that  the  elder  Life  is  worth  ;  then  find  in 
the  fourth  Column  at  5  per  Cent,  (fuppofing  the  Purchafe  to  be  a 
clear  certain  Income)  the  8.5 1  found  in  the  faid  little  Table,  or  the 
next  to  it,  which  is  =  8.3064142  ;  right  againft  which,  in  the  Co¬ 
lumn  of  Years,  is  n  Years :  to  which  add  the  Difference  in  the 
Ages  (5)  and  the  Sum  is  16  Years  ;  agarnft  which,  in  the  4th  Co¬ 
lumn  from  the  Years,  is  10.8377695,  the  Value  of  /  1  per  ann.  for 
the  faid  two  Lives  :  which .  multiply  M  by  the  Annuity,  gives  the 
Anfwer  or  Value  thereof  for  the  faid  two  Lives,  near  enough  the 
Truth.  Farther  Diredions  might  be  given  on  this  head  ;  but  I 
have  not  room  to  enlarge  on  things  fo  uncertain,  and  .which  at  beft 
depend  on  many  cafual  Circumftances. 


1  u 


hl.i  i 


10 
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A 


Sect.  8.  *  ATTaUeof  Church  or  €oUege-Leafesr  See,  23 1 


l. 


A  TAFJLE  fewing  by mfpetfim  the  Fines-,  payable  for  any 
Number  of  Tears-  faffed  or  expired  in  a  Church  or  College- 
Leaf  e  of  their  Lands ,  to  make  up  jmk  Leafe.  21  Tears. 


Annual 

'iTear  luffed. 

2  Tears  lap f 

j 

3  luff. 

4  Ixiff 

5  Tears  laff.  5 

Rent 

Fines 

Fines 

Fines. 

Fines 

Fines 

ofLands. 

’  Payable. 

Payable. 

Payable. 

1  Payable. 

Payable .  ; 

"  ■  7.  ■  ■ 

1.  s.  d.  q 

•  L  a.  d.  q>. 

7  I.  d.  q. 

^  h  s.  d.  q. 

/.  /.  7.  1 

1 

2  0  0 

4  3o 

690 

p  d  2 

E2  7  3 

2 

401 

8  60 

13  do 

ip  I  0 

1533 

3. 

601 

*  • 

12  p  0 

1031 

I  18  72 

1x7112 

4. 

8.02 

1 7  ;o  0 

1  1  -  7  0  k 

I  18  2  0 

2  IO  7  2  . 

\  (i  ■  * 

;  5 

iol  0  2 

-  1  1  3  1 

1  1 3  ip  1 

2783 

3  3  3  1 

6 

'  12  0  3 

1  5  6  1 

2  0  6  1 

21731 

3  15  xi  1 

7 

I4  I  O 

1  p  p  1 

2  7  3  1 

4870- 

8 

1 6  10 

<  r 

*  '  1  14  oi 

2  14  0  x 

3  ii?  4  1 

5130 

1 

„  v  91 

'  18  1  1 

1  i-8  3  1 

3092 

4  5 

5  x  3  1 0  3 

10 

1  0  i1 1 

”  2  2  (5  1 

3  7  ^ 

415  1  1 

d  d  d  3 

20 

(  2  022 

4  5  °3 

d  15  1  0 

9  io-io  2 

X2  13  12 

3o 

1  3  0  3V  3 

6  7  70 

10272 
1310  20 
Id  1 7  82 

14  £  4  0 

x8  ip  81 

40 

4050 

8  10  11 

IP  I  9  1 

25  d  3  0 

50 

5  0  6  1 

*  i 

1 0  r  2  73 

23  17  2  2 

31  12  p  3 

d° 

6  0  7  2 

1215  20 

20  5  3  O 

2812  73 

37  xp  4  2. 

!  .70 

7°  &  3 

14  17  81 

‘2312  PI 

33  Mi 

44  5  11  ^ 

80 

8  0  10  0 

17023 

27  0  3  3 

38  3  62 

50  12  do 

po 

p  0  if  r 

19  2  9  0 

30  7 10  1 

42  18  1 1  3 

)6  ip  03. 

100 

10  1  02 

21  5  32 

33  **  4  3 

47  *4  5  x 

63  5  7  2 

200  1 

20  2  01 

42  10  70 

67  1  a  p  3 

95  8  10  1 

1 2d  1 1  30 

3°° 

30  3  12 

63  15  10  2 

10 1  6  2  2 

143  3  3  1 

I  8  9*  I«5:  I O  2  j 

,  400 

40  4  20 

85  1  1  2 

135  e  7  2 

190  17-82 

"53  2  d  q  1 

500 

'50  5  2  2 

10  6  6  50 

16817.  00 

238  12  .1  1 

3  id  8  ll| 

6  Tears  lapf. 

Fines 
Payable . 

I  /.  s.  d.  q. 

16  I  2 
I  12  30 
2842 
3460 
4  °  7  2 

4  16  91 

5  12 10  3 
6901 

7  5  1  3 
8131 
id  2  6  $ 
24  3100 
32  5  I  I 
40  6  4  3 
48  7  80 
5  6  8  11  I 
64  10  23 
72  r  1 
80  12 
id  1  5 
^41  1 3 
322  11 


d  o 
9  1 
7  o 
4  1 
1  2 


k°3 


3IIO 


2. 3  2,  A'Table  of  Church  or CoUege-Leafesy§cc.  CI1.3. 


A  TABLE  Jhewing  by  Infpetfion  the  Fines  payable 
for  any  Number  of  Clears  lapfed  or  expired  m  a 
.  Church  or 


,  &C. 


Annual 

[7  Tears  kipf. 

V 

£ 

00 

p  Years  lapfed. 

10  Years  lapf. 

Rent 

Fines 

Fines 

'Fines.  , 

Fines 

vf Lands. 

L Payable . 

Fay  able. 

Payable. 

|  Payable. 

i 

I •  d.  ;|J • 

1.  s. 

d.  -q. 

1*  £•  • 

1.  s.  d.  q. 

1 

I 

' 1  4 

40 

I  p  13 

• 

1  14  6  I 

■,* 

2 

2  8 

7? 

218  31 

3  910 

3 

3 

3 

II  2 

4  7  5-© 

:5  3  ^2 

4 

*4 

4  *7 

3  2 

5  15  <5  2 

<5  18  03 

5 

•5 

<5  1 

7T 

7  y  81 

8  12  b  3 

6 

5 

7  *5 

11  0 

8  14  10  0 

IO  7  I  0 

7 

7 

•8  10 

30 

io  3  II  2 

12  i  7  i 

8 

2 

■9  14 

7° 

1 1  13  11 

13  16  1  z 

9 

9  1 

jio  18 

10  2 

2  2 

13  2  23 

15  To  72 

lb 

10 

12  3 

14  11  42 

*7  5  13 

26 

20 

24  6 

5° 

2p  2  p  O 

34  1032 

3°  . 

jo 

3  6  9 

7* 

43  14  12 

51  15  5  1 

40 

40 

48  12 

9  3 

58  5  6  0 

<5p  0  7  0 

50 

50 

60  16 

0  0 

72  itf  10  2 

8<J  j  83 

<5o 

60 

■  72  19 

2  2 

87  8  ,3  0 

103  10  IO  2 

70 

7o 

85  2 

5  0 

ibi  ip  72 

120  I  <5  O  I 

80 

80 

97  5 

7  * 

116  n  0  0 

I38  120 

9o 

90 

iop  8 

9  3 

131  2  43 

155  6  3  ,3 

Too 

100 

121  12 

0  0 

145  13  p  0 

172  115  2 

200 

200 

243  4 

0  0; 

2pi  7  <5  2 

345  2  11  1 

3oo 

300 

3^4  i<* 

0  0 

437  *  3  2 

517  14  4  3 

400 

400 

48b  8 

0  0 

582  15  02 

tfpo  5  10  1 

500 

500 

<5o8  0 

Q\>J2$  8100 

CO 

Os 

Vh 

Os) 

Os) 

11  Tiars  lapf 


Fines 

Payable. 


1. 

z 

4 

6 

8 

10 

12 

14 
16 
18 
20 
40 
60 
81 
101 
121 
141 
162 
182 
202 
405 
6  07 
810 


f. 

o 

1 

1 

2 

2 

3 

3 

4 

4 

5 
10 

15 

o 

5 

10 


d.  5. 

6  o 
o  1 
(5  2 
o  2 

*3 
0  3 

7  © 

1  1 


7 

1 

2 
4 


£ 

2 

3 

x 


5  3 

7  o 

8  2 
15  io  o 

o  II  1 
6  o  3 
11 
2 

13 
4 

15  11  * 


2  1 
42 

*  3 
p  o 


Sect.  8.  A  ’Table  of  Church  or  College-Leaf is,  dec.  233 


A  TABLE  (hewing  by  Infpechon  the  Fines  payable  for 
any  Number  of  Tears  lapfed  or  expired  in  a  Church 
or  College-Leaf e,  dec. 


1 

Annual 

Rent 

ofLands. 

12I ears  luffed 

13  Years '  lapfed)  1 

Fines 

Payable. 

Fites 

Payable. 

1. 

1.  s,  d.  q. 

1.  s.  d.  q. 

1 

2722 

2  14  80 

2 

4  14  4  3 

5940 

3 

7i7i 

8400 

4 

9893 

IO  18  80 

5 

11  16  00 

13  13  4  0 

14  3  2  2 

i5  8  00 

7 

16  10  50 

19  2  8  0 

8 

1817  71 

2117  4  0 

9 

21  493 

24  12  00 

io 

2312  01 

27  6  8  0 

20 

47  4  0  2 

54  i3 :  4  0 

3o 

70  1 6  03 

82  0  0  0 

40 

94  8  1  0 

109  58o 

50 

118  011 

136  13  4  0 

60 

1 41  12  12 

1 6\  0  00 

70 

165  4  1  3 

191  <580 

80 

188  16  2  0 

218  13  40 

9° 

212  821 

245  0  00 

100 

2  3  <5  023 

273  <5  8o 

200 

472  052 

H6  i?  3  0 

300 

708  081 

819  19  10  2 

400 

944  olio 

1093  5  5  O 

500 

1180  ill 

u. 

i$66  13  1  ij 

Fines. 

Payable. 

1.  s.  d.  q. 


1 5  Tears  lap  fed.  1 6  Tears  luffed. 


3  3 
6  5 
9  3 

12  II 

15  x4 

18  17 

22  o 


3 

6 

9 

19 

9 

ip 

9 


2) 

28 
31 
<52 

94 
125 

i)7 
188  19 

220  p 
25I  I P 
283  p 

314  I  p 
6ip  18 

941-  18 
1259  17 

i)74 *6 


o  o 
n  3 
11  3 
11  3 
11  2 
11  2 
11  2 
11  1 
hi 
1 1  1 
ro  1 
9  2 

8  3 

8  o 

7  1 

6  2 

5  3 
4  3 
4  I 

8  1 
o  1 


Fines 

Payable. 

1.  s.  d.  q . 

3  12  3  2 

7  4^3 
10  i5  10  1 

14  9  1 

18  1  $ 

2113  8 

25  5ii3 

28  18  03 

3210  4 
3<5  210 
72  5  8 

108  8  6 

144  11 
180  14 
216  1  7 
252  ip  10 
287  o  8 
325  3 

361  8 


4 

2 

o 


1 

o 

o 

I 

I 

I 

I 

1 

2 
2 


5 
4  2 


4  2! 

8  2) 


722  i5 
1084  5 

144)  13 

1807  1 


9 

1 

6 

II 


Fines 
Payable . 

/a  y»  <i. 


4 

8 


3 

2 

1 
1 

3  Q 
10  3 
6  2 
2  1 
3  10  6 
*  5  3 


2  7 

5  3 
12  7  11 

1  <5  10  7 
20  13 

24  i-5 

28  18 

33  1 

37 

41 

821211  3 
123  19  5  3 

165  5  11  2 
206  12  5  2 

247  18  11  1 

28?  5  5  1 

3  30  II  II  Q 

371  18  5  O 
4  10  3 
p  10  o 
1239  14  8  2 

19  7  1 
4  5  1 


4i3 

826 


i<552 

i2o5<5 


*34 


A  Table  of  Church  or  College- Leaf  is,  &c.  Ch.  ?. 


A  TABLE  (hewing  by  Infpettiori  the  Fines  payable  for  any 
Number  of  Tears  lapfed  or  expired  in  a  Church  or  College- 
Leafe,  &c.-  • ' v  ■-  ■  '  ;  * r 1 


1 7 Tears  lapfed.li  8  Tears  lapfed.  i pTears  lapfed. 

Annual' 

Rent  I  Fines  I  Fines  Fines 

of Lands.  J  Payable.  |  Payable.  Payable. 


1. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

io 

20 

30 

40 

50 

60 

70 

80 

90 

loo 

200 

300 

400 

500 


20 Tears  lapfed.  2 1  Tears  Leafe-. 


Fines 

Payable. 


Fines,: 
! • 

Payable. 


j  l. 

J. 

J.  7 

/. 

i. 

d.  q 

.  /. 

j. 

J. 

F 

/. 

J. 

F 

l. 

S. 

d. 

F 

4  14 

2  2 

5 

7 

I  2 

<5 

i 

5 

6 

17 

5 

0 

7 

x5 

6 

0 

:  9 

8 

5  0 

10 

x4 

2  3 

12 

3 

0 

1 

x3 

x4 

1 1 

3 

x5 

11 

0 

0 

x4 

2 

7  3 

i5 

1 

4  x 

18 

4 

(5 

2 

20 

12 

5 

3 

23 

5 

6 

0 

18 

l5 

10  1 

21 

8 

5  2 

24 

0 

3 

27 

P 

11 

3 

3 1 

2 

0 

0 

!  2  3 

II 

0  3 

I  26 

x5 

7  0 

30 

7 

6 

3 

34 

7 

5 

3 

38 

x7 

6 

0 

I  28 

5 

3  2 

32 

2 

8  2 

P 

1 

0 

41 

4 

11 

2 

46' 

x3 

0 

0 

32 
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1 

1 
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0 
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1 
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0 
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3 

0 
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1 
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4 
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2 
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0 
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00 
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Se<5t  8.  Vfe  of  the  Table  for  Church-Leajes.  1 35 

* 

The  Ufe  of  this  Table. 

Example  1.]  What  Fine  is  to  be  paid,  to  make  up  a  Leafe  21 
Years,  when  9  Years  of  21  are  lapfed  (or  let  (lip)  fuppofing  the 
Rent  I.14.7  Per  annum? 

per  arm.  Fine. 

In  the  Table  under  9  Years  lapfed  againft  1 100  is  /.145  :  13  :  9 

againft  40  . . ,  58:  5  :  6 
7  •  •  •  10  .  3  1  t  i  %. 

There  are  two  Books  that  Sums,  Rent  147  Fmeii^:  3  :  ii 
afford  us  a  Table  of  this 

kind  :  The  firft  was  written  by  the  Reverend  John  Newton  DD. 
one  of  the  King’s  Chaplains,  Anno  166S.  which  contains  only  Fines, 
or  Value  of  1  /.  per  am.  Rent,  all  in  Decimals.  The  other  is  faid  to 
be  approved  of  by  a  very  great  Author,  (who  perhaps  never  faw  it) 
which  is  very  tedious  in  its  Ufe ;  as  I  fhall  fhew  by  the  Example 
above,  which  is  performed  by  my  Table  :  To  find  the  Fine  payable 

to  make  up  9  Years  lapfed  21  Years  ;  Rent  147/.  per  am.  his  An- 
Tear.  Qr.  Mon .  Tenths . 

fwer  is  1:1:215  Purchafe,  taken  out  of  one  Table  ;  which 
he  values  by  another  thus  : 


per  ann.  ^ 

/.  147  for  1  Year  =  /.  147  :  — :  — 
too  for  1  Quarter  =  l.  25  :  — :  — 

2  Months  ==  16  :  13  :  4 

5  Tenths  of  a  Mon.  4 :  3  :  4 

/.  40  for  1  Quarter  .  . . 10  :  — :  — 

2  Months . ...6:13:  4 

5  Tenths  of  a  Month  1:13:  4 

/.  7  for  1  Quarter . 1  :  15:  — 

2  Months  . . 1 :  3  :  4 

5  Tenths  of  a  Month  — • :  5:10. 


Sum  s. 

I  per  ann.  Fine. 

)>  147.  /.  214  :  7  :  6 

But  ’tis  plain  the  Ufe 
of  my  Table  (as above) 
is  much  more  brief, 
and  will  be  allow’d 
more  accurate. 


Example  2.]  To  make  up  a  Leafe  of  14  Years  any  Numbers  of 
Years  lefs  than  21  :  As  fuppofe  I  would  add  5  Years  to  14  in  a 
Leafe  of  /.  40  per  ann.  take  5  from  7  there  refts  2 ;  then  take  the 
Fine  payable  for  2  Years  lapfed  =  /.  8:10:1:1  from  the  Annual 
Rent,  (here  40)  and  the  Remainer  is  =  /.  3  i  :  9  :  10  ;  3  =  the 

Sum  to  be  paid  to  add  5  Years. 

P  p  2  Example 


l$6  To  Extract  the  Square  and  Cube  Roots.  SeCt.^i 

Example  3.]  To  find  the  Value  of  a  Church  or  College  full  Leafe 
of  Lands  of  21  Years  :  as  fuppofe  l.  80  per  am.  The  laft  Column  in 
the  Table  againft  l.  80  gives  you  /.  <522  :  —  :  1  :  1,  the  Anfwer. 

I  need  not  tell  the  Reader,  'That  in  cafe  of  Improvement  by  the 
Seller,  he  may  advance  the  Rent  to  the  Buyers  in  proportion. 

Sect.  IX.  To  Extract  the  Square  and  Cube  Roots  of 

Decimals  and  Mixt  Numbers. 

ift,T?OR  the  Square  Root. 

A  . 000976 541  ? 

To  what  is  laid  under  the 
Extraction  of  the  Square 
Root  for  Intire  Numbers,  it 
is  only  necelfary  to  add  for 
Decimals,  that  you  begin  to 
point  over  Seconds  place  of 
the  Decimal  given,  and  fo 
proceed  over  every  other  to¬ 
wards  the  right  hand  :  and  if  the  Decimal  Places  given  are  not  an 
even  Number,  you  mull  make  them  fo,  by  adding  a  Cypher  to¬ 
wards  the  right  hand. 

2.  That  for  every  Decimal  Place  you  would  have  in  the  Root, 
you  muft  (by  adding  Cyphers  towards  the  right  hand,  if  need  be) 
make  twice  fo  many  Decimal  Places  in  that  given  to  have  its  Root 
extracted. 

There  are  feveral  Ways  of  Extrading  the  Roots,  but  I  chufe  that 
natural  one,  according  to  the  Algebraic  Canon,  as  in  whole  Num¬ 
bers  foregoing. 

idly.  For  the  Cube  Root. 

Example  i.J  Of  a  Mixt  Number.  What  is  the  Cube  Root  of 

•  1  •  r  • 

32.934168093464  ?  Anfwer  3.2054. 

In  thefe  Cafes  you  muft  point  over  the  Thirds  place  of  the  De¬ 
cimal,  &c.  over  every  Third  toward  the  right  hand  adding  Cy¬ 
phers,  if  the  Point  fall  not  over  the  place  next  the  right  hand. 

Example  2.]  What  is  the  Cube  Root  of  91  ?  See  the  Work. 

In  Examples  of  this  kind,  wrhere  the  whole  Number  is  not  a. 
eompleat  Cube,  you  muft  add  fo  many  times  3  Cyphers  towards 
the  right  hand,  as  you  intend  to  have  Decimal  Places  in  the  Root  i 


What  is  the.  Square  Root  of 

•  •  •  •  •  — - 

.0009765410  (.03124  =  Root. 

•  •  •  • 

<5)76 

62)  1554 
624)  3 1010 

6034  refts. 
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as  here  are  5  Cyphers  for  the  2  Decimal 
Places  in  the  Root.  And  if  you  defire 
more,  it  is  but  putting  3  Cyphers  towards 
the  right  hand  of  the  Remainer  481151, 
and  proceed  to  make  that  Root  as  exa#  as 
you  pleafe. 

3 .  If  you  have  the  Square  or  Cube  Roots 
of  a  Vulgar  Fraction  to  Extra#,  you  may 
reduce  it  to  a  Decimal,  and  then  proceed 
as  in  the  Example  above. 

4.  And  if  the  Decimals  have  Cyphers 
before  next  the  Point,  keep  to  the  Rule 
under  the  laft  Example  of  the  Cube  Root 
above  for  the  Points  over  :  as  .014(572, 


pi. 000000  (4.49 


27000 


12 

48 


492 


<54 

192 

192 


point  thus  .014572  ;  .0014572,  point  thus, 
. ©01457200  ;  and  .00014572  point  thus, 

.000145720,  &c.  and  extra#  as  in  Whole 
Numbers  :  For  in  this  Cafe  of  the  Cube 
of  Decimals,  their  Places  mull  always  be, 
or  be  made,  3,  5,  or  9,  &c.  by  putting  Cy¬ 
phers  toward  the  right  hand  of  the  Deci¬ 
mal  whofe  Root  is  required. 


21184 


5815000 


132 

5808 


58212 


Having  already  fhewn  how  to  extra# 
the  Square,  Cube,  &c.  Roots  of  Intire 
Numbers,  and  Fractions  Vulgar  and  De¬ 
cimal  ;  I  fhail  in  the  Ufe  of  Logarithms 
give  a  much  more  eafy  and  fhort  Way  of 
Extra#ion,  and  alfo  fhevv  the  Ufe  of  Lo¬ 
garithms  in  refolving  Queflionsof  Interefl : 
on  both  which  accounts.  Logarithms  (a- 
mong  many  other  of  their  Ufes)  are  ex¬ 
tremely  to  be  valued. 


729 

10592 

52272 

5334849 


481151  refts- 


Here  ends  Decimal  Arithmetic ... 
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Duodecimal  Arithmetic.  Chap.  4. 


C  H  A  P.  IV. 

Duodecimal  Arithmetic. 


Umeration.']  I  have  fhew’d  under  Duodecimals ,  in  the 

Definition  of  Numbers,  i.  what  thefe  Fractions 
Foot.  /  n  111  nil 

are;  as  in  I  :  i  :  i  :  i  :  j.  This  is  read,  i  Foot 
_  .  ,  '  1  Prin‘e  (or  1 2th  of  a  Foot)  i  Second  (or  12th  of  a 

F"me,\  Lrhlri.(?r.  of  a  Second)  r  Fourth  (or  I2th  of  a 
I  hirdy  O c.  which  is  fufficient  to  know  how  to  read  or  write  Duo¬ 
decimals.  I  /hall  proceed  to 

II.  Addition ;]  This  is  no  more  of 
confequence  to  what  is  above,  but 
to  divide  the  Sum  of  each  Series  by 
12,  putting  down  the  Remainer,  and 
carrying  the  Quotes  to  the  next. 

But  that  next  the  left  hand  is  done 
as  all  other  things  that  have  but 
one  Denomination.  The  Example 
makes  it  clear.  i 


I  /  — rr  w»rw  •  I  jk.  JL. 

Joiner  having  lined  feveral  Rooms 
with  Cedar,  as  above ;  finds  the  De¬ 
ductions  for  the  Apertures,  as  Chim-( 
neys,  Windows,  Beauvets,  Arches, 

Viftoes,  &c.  to  be - - 

How  many  Feet  muft  he  be  paid 
for? 

SubftraCting  the  leffer  from  the* 
greater,  adding  1 2  where  the  upper* 
is  too  little,  or  10  in  that  to  the  left,* 
the  Remainder  is  the  Anfwer- 


Feet .  1 

U  III  III/  m 

321  :  11  : 

10  :  p  :  8  :  7 

210  :  10  : 

9  :  8  :  7  :  6 

1  op  :  p  : 

8  :  7  :  (J  :  y 

98  :  8  : 

7  :  6  ■  5  :  4 

87  :  7  : 

6  '  %  ‘  4  :  3 

7  6  :  6  : 

T  :  4  :  3  :  a 

65  ■  5  : 

4:3*2:l 

P71  :  0  : 

4 : P  :  1  14 

8p  :  p  : 

8  :  7  :  <5  :  y 

881 


8  :  1  :  5  :  1 1 


IV.  Multiplication .]  This  is  the  principal  Rule  to  be  infilled  on 
in  this  kind  of  Arithmetic,  as  being  much  the  ofteneft  in  ufe,  and 
confeque  ntly  the  moft  to  be  obferved.  .  £x- 
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Example  1.]  Multiply  9F.  10^  by 
8  :  87  Feet.  See  the  Work  in  the 
Margin  :  Where  I  fay.,  8  times  10 
Primes  is  80  or  6 1  to  carry,  and  8/; 
to  put  down ;  then  8  times  9  is  72, 
and  6  is  78  Primes,  which  divided 
mentally  by  12  is  6F.  6 1  which  I 
put  down  as  you  fee.  Then  I  mul¬ 
tiply  9  :  ioJ  by  the  8  F,  faying  8 


Foot .  / 

9 
8 


10 

8 


6 

78 


6 

8 


8 


/  // 


Foot  85  :  2:8  :=r  Anfwer., 


F. 

1 6 

9 


1 

ro 


/; 

6 


3  :  ~ 


4 

Mi 


io 


7 

6 


times  10  is  80  Primes,  which  is  8 /  and  6  Foot  to  carry  ;  then  8 
times  9  is  72,  and  6  carried  is  78  :  the  Sum  of  which  2  Lines  or 
Produds  is  85  :  2 1 :  87;=  the  Anfwer. 

By  which  Example  you  may  perceive  the  Neceflity  of  having  in 
your  mind  the  Produd  of  any  2  Numbers  under  15,  or  not  ex¬ 
ceeding  12,  by  12,  as  in  the  Multiplication-Table. 

Example  2.]  Multiply  16  :  10  :  6  by  9  :  3.  See  the  Operation. 
Here  yt\s  plain  I  multiply,  ift,  the  Seconds, 
then  the  Primes,  and  then  the  Integers  by 
the  3,  carrying  the  Quote  of  each  Produd 
divided  by  12  to  that  towards  the  left 
hand  ;  placing  the  Remainer  in  each  Divi- 
fion  under  the  Degrees  of  the  Fadors,  as 
the  Example  indicateth. 

Examp.  3.]  Multiply 
372  :  1 1  ^  :  4/J  by  25;  : 

6h  3  IK  I  have  inferred 
the  whole  Work.  As, 
ifty  I  multiply  4 N  by 
3  produceth  12,  fo  I 
carry  1  \  1  i/by  3  is  33, 
and  1  is  34, 1  put  down 
10,  and  carry  2  ;  then 
I  multiply  372  by  the 
3,  adding  the  2  makes 
hi 8 //,  all  which  I  put 
down  as  you  fee.  Then 
I  multiply  372  :  1 1  14 
by  6/,  and  it  produceth 
2237/:  8  // ;  oMy  as  you 
lee. 

And  this  I  take  to  be  the  mojl  eafy  and  natural  Way 
of  Workingy  when  the  Integers  are  Urge  Numbers , 


Prod.  1 5  6 

:  1  : 

1  :  6 

1 

11 

111 

mi 

. 

1 1 

4 

25 

6 

3 

ift  Pro  dull 

•  •  •  • 

•  •  •  •  • 

iu8j 

10 

_ « 

2  d  Pro  dull 

2237 

8: 

• — 

3d  Prcdull 

283 

4 

«« 

Sum 

2520 

1130' 

no 

Quote 

•  •  •  •  • 

94 

r  2 

Sum 

.  .  .  2514 

Quote 

217 

r  10 

Prod. 372  by  2$~ 

9300 

AdA. 

Prod,  or  Anfvo.  ~ 

'9$n 

10 

O 

4+ 

1© 

\ 
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3 dty,  I  multiply  372  :  11  14  by  25  :  as  4  times  25  is  100,  or 
$1 :  f1] ;  put  4  down,  and  carry  8  ;  11  times  5  is  55:,  and  8  is  6^\ 
put  3  down,  and  carry  6 ;  11  times  2  is  22/,  and  6  is  28,  or  283/  : 

4//. 

4 thly,  I  fum  up  thofe  3  Lines  makes  2520^:  1130^:  10W. 

5  thly ,  I  divide  the  1130  Seconds  mentally  by  1 2,  produceth  P47, 
which  makes  2614  J  :  2II. 

6thly ,  I  divide,  as  before,  2614^ by  12,  produceth  217  Integers, 
and  10/  remains. 

7 thly,  I  multiply  the  372  by  the  25  at  once,  as  taught  in  Deci¬ 
mals,  and  the  Produd  is  9300  :  So  the  Sum  or  Anfwer  is  95 17  Integ . 
iqI  :  iH  :  10^/  :  o Hlh 

■  j  '4  \ 

be  obferved  as  appear  by  the  above  Examples . 

If  you  multiply  2ds  by  2ds,  the  Produd  is  4ths  ;  Primes  by  2ds 
place  gives  3ds,  Primes  by  Primes  gives  Seconds,  and  Integers  by 
Primes  gives  Primes,  and  by  2ds  gives  2ds,  &c.  And  accordingly 
it  is  proper  to  place  them  Degrees  towards  the  right  hand,  that 
id  the  Degrees  of  each  part  of  the  Operation  may  tall  under  the 
like  in  the  given  Duodecimals. 

So  alfo  2  Places  given  in  order,  as  Integers  and  Primes,  to  be 
multiplied  by  2  Places  or  Denominations,  produce  3  Places ;  3  Pla¬ 
ces  by  2  produce  4  Places ;  and  3  Places  by  3  produceth  5  Denomi¬ 
nations,  or  Degrees  in  the  Produd ;  i.  e.  1  lefs  than  the  Sum  of 
the  Exponents  or  Places,  or  Names  in  both  the  Fadors  given. 

V.  Divijion  of  Duo- 

K  1  11  nj  an 

9(156:1:1:6:9  (17 :  4  *  1:6:1=; Quote. 


decimals .]  Divide  15 6 F. 
i /;  iM :  6lH :  p/77/  by  9. 
See  the  Operation  : 
Where  what  reds  is 
always  reduced  into 
the  next  Denomina¬ 
tion  or  Degree,  and 
the  refpedive  Figures 
pf  each  Degree  added. 


66 


37 


13 


54 


There  is  rarely  occafion  ftis  to  be  fuppofed)  to  divide  by  a 

Number  of  more  than  1  Degree  or  Name  :  yet  in  cafe  there 

fhnnld 


Ch.  4" 


Duodecimal  Arithmetic. 


141 


F.  7  111  l 

8  :  8)  85  :  2  :  8  (p  :  io  =  the  Quote. 
78  :  o 


:  2 
86 
86 


8 

8 


lhould,  it  may  be  done 
as  in  the  Margin,  where 
85  :  27:  8#  is  divided  by 
8:8/.  Where  I  fay,  the 
Eights  in  85  are  p  times, 
which  put  in  the  Quote, 
and  fay  p  times  87  is  72, 

(which  is  6  to  carry,  and 
put  down  o)  p  times  8 
Integers  is  72,  and  6  is 

78,  which  put  down,  and  deduced,  the  Remainer  is  7  :  2/  or  867; 
to  which  bring  down  the  8//,  and  fay  8  in  86  is  10  times ;  10  times 
8/ is  80,  or  6/:  8,  put  the  8  down,  and  carry  the  6,  faying  10 
times  8  is  80,  and  6  is  86,  which  dedu&ed,  o  remains :  which 
proves  the  Truth  of  the  firft  Example  in  Multiplication. 

And  by  the  fame  Rules 


o  refts. 


the  Example  in  the  Mar¬ 
gin,  or  any  other,  is  per¬ 
formed.  But  it  may  be 

*  _ 

obferved,  that  in  this  Di- 
vifion  more  than  one  Place 
of  Figures  may,  and  often 
muft  be  put  in  the  Quot^ 
at  once. 


/  / 
3) 156  :  1 

148  :  o 


//  w  1  n 

I  :  6  (16  :  10  :  6 
=  Quotes 


8 

91 

P2 


1 

6 


4;  7 

Tf 

5T 


6 

6 


o  refts. 


[Q.qJ 
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HESE  Fra&ions,  or  doth  Parts,  are  by  Tome  called 
Aftronofnicals,  becaufe  ufed  in  the  Menfuration  of 
Time  and  Motion  in  Aftronomy  :  as  ih :  1  / :  1  //  r 
\U1 :  i////5  that  is,  1  Hour,  1  Minute  (or  doth  part  of 
an  Hour)  1  Second  (or  doth  part  of  a  Minute)  1  Third 
(or  doth  part  of  a  Second)  1  Fourth  (or  doth  of  a  Third)  &c.  of 
Time.  And  in  potion  or  Meafure  in  the  Heavens,  Earth,  or  Sea, 
i°  :  \J :  ill  is  1  Degree  (or  60,  but  according  to  fome  his  dp  Eng- 
lifo  Miles  upon  the  Terraqueous  Globe)  i7  is  1  Minute  (or  doth 
part  of  a  Degree)  1 77  is  1  Second  (or  60th  of:  a  Minute)  is  ther 
doth  of:  a  Second,  &c.  See  Sexagejimal  Numbers,  at  the  beginning 
of  Chap.  1. 

i. 


57  : 
d  : 


1 

29 

12 


U 


ll  }Multipl)r. 


Addition  is  only  to  fum 
up  each  Column,  and  di¬ 
vide  them  by  do,  car¬ 
rying  the  Quotes,  &c. 

And  Subflratlion  is  fo  eafy, 
that  neither  of  them  need 
an  Example.  But 
In  Multiplication 
I  think  the  beft  way  is  to 
work  as  per  Margin  ;  as 
being  a  methodical  and 
eafy  Way,  which  does  1 
not  charge  the  Memory  : 

and  I  am  fure  his  more  brief  than  any  Way  I  have  feen.  The  Rule 
is  plain  ;  for  having  multiplied  the  Denominations  one  in  another,- 
and  placed  the  whole  Products  as  you  fee,  I  add  them ;  and  find 
the  Sum  as  under  the  fecond  black  Line. 

Then  I  begin  at  the  right  hand  to  divide  by  do,  and  find  $2ollHto 
be  SHI  :  4.0IIU,  placed  as  you  fee  ;  and  fo  I  proceed  with  the  reft, 
not  making,  a  Digit  more  than  what  is  down.  Ex - 


570 

:  2po  : 

520 

d84: 

348  : 

;  d24 

342: 

■  1 74  • 

312 

342: 

•  • 

00 

ls~\ 

00 

1230: 

4  s 

520 

14: 

:  20: 

J5  : 

8 

Vo 

II 

%> 

d* 

:  38: 

45  : 

22  : 

40 
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Example  2. ]  75  h  :  3 3/:  5 2/; :  27W  by  32  :  3  5/ :  24// :  42///.  See 
the  Operation  juft  in  the  fame  Method  with  the  laft  Example  above. 


*  y  t 

Multiply  j* 

b. 

75 

1 

1 

33 

35 

n 

5* 

24 

in 

27 

42 

Jill 

mi 

Multiplication  of 
Sexagejimals . 

2400 

2(525 

1056 

1800 

ii55 

i<5<54 

3150 

75?2 

1820 

8<54 

1 3  8<5 
1 248 

P45 

2184 

648 

Sums  "Totals 
Quotes 

•24OO 

62 

31581 

78 

4615? 

ill 

6626 

60 

357P 

47 

2832 

18 

ProduB  = 

2462 

39 

5° 

26 

2(5 

3° 

mm 


ii34 


1134 


SlAnfa. 


Here  it  may  be  noted,  that  I  multiply  27///,  52//,  6^-.  by  42///, 
without  making  2  Lines,  (as  is  taught  in  Multiplication  of  Decimals.) 

2 dly,  I  begin  at  1 134^////  to  divide  the  Line  of  Totals  by  <5o,  (or 
all  except  Units  place  by  6)  fo  the  Quote  is  18,  and  Remainer  54  ; 
then  I  divide  2  *1 1  by  60,  and  47  is  the  Quotient,  and  30  the  Re¬ 
mainer,  &c. 

I  {hall  give  the  Reader  the  Proof  of  this  by  Divifion ,  for  a  Conclu* 
fion  ;  viz,. 


1  11  w  1  11  m  mi  uw  mm  1  u  m 

52  :  35  :  24 :  42)  2462  :  39  :  50  :  26  :  26  :  30  :  54  (7 5  :  33  :  52  :  27  —  Quote. 

j  2444 :  15  :  52  :  30  —  the  Divifor  multiplied  in  the  75  in  th£ 

(Quote,  and  divided  by  60. 


Divifion  of 
Sex  age  finals. 


18  :  23  :  57  :  56  the  Difference  between  the  4  firft  places  in 

(the  two  laft  Lines. 

1103:  57  :  56:26  ditto  with  the  Integ.  reduc'd  to  Primes, 
1075  :  28  :  35  :  6  the  Divifor  multiplied  in  33^. 


28  :  29  :  21  :  20  the  Difference  between  (he  2  laft. 

1709  :  21  :  20  :  30  ditto  with  the  28/  reduced  to  Jl,  &c . 
1694:41  :  24:  24  the  Divifor  multipan  5 i]J in  the  Quote. 


14:  39 
879 
879 


5* 

5* 

5<> 


6  the  Difference  between  the  2  laft. 

6  :  54  ditto  with  the  14^  reduced  to  J,h 
6  :  54  the  Divifor  mult,  in  27  in  Quote. 


[Q_q  2] 


CHAP. 


o  Remain  s. 
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CHAP.  VI, 
Political  Arithmetic. 


HIS  Specie  of  Arithmetic  has  nothing  new  in  it,  as  to= 
the  Nature  of  the  Numbers  themfelves,  nor  as  to  the- 
Manner  of  Operation  ;  but  only  in  the  Application  or 
Subject  about  which  the  Numbers  are  employ'd,  which, 
is  Political  (or  relating  to  Polity  or  Government :)  As 
to  difcover  the  Riches  and  Strength  of  a  Nation,  by  eftimating  its 
Income  from  Land,  Trade,  Commerce,  Art  and  Labour,  Exports, 
Imports,  its  Number  of  People,  Males,  Females,  Fighting  Men, 
&c. 

And  there  have  been  feveral  Pieces  written  on  this  Subject,  as 
Mr.  Grant's  Obfervations  on  the  Bills  of  Mortality  of  London  in  1676, 
done  at  the  requeft  of  the  Royal  Society  ;  Sir  William  Petty's  Poli¬ 
tical  Arithmetic  in  1687,  and  his  Book  of  the  Ufe  of  Duplicate 
Proportion  ;  the  Learned  Dr.  Haley's  Obfervations  on  the  Bills  of 
Mortality  of  Breflaw  in  1692,  whereby  he  computes  the  Value  of 
Annuitys  for  Lives  at  different  Ages  thereof,  as  mentioned  a 
little  farther  ,*  and  Dr.  Davenant  and  Gregory  King  Efq;  on  Revenues, 
and  Trade,  &c..  I  fhall  give  fome  Examples  of  this  Way  of  Com¬ 
puting  :  As, 

Prop.  1.  To  find  the  Number  of  People  in  England,  and  how 
many  are  Males,  Females,  and  Fighting  Men. 

Firft,  I  find  the  Number  of  Houfes  within  the  Weekly  Bills  of  Lon¬ 
don,  by  confidering  the  Number  of  thofe  Families  who  pay  to  the 
Foor  in  each  Parifh,  and  of  the  Poor  themfelves  ;  or  by  the  Poll- 
Books,  King's-Tax-Books,  &c.  Which  fuppofe  I  find  108000  (as 
they  are  thereabout)  thefe  at  5  in  each  Family,  one  with  another, 
makes  540000  People  in  the  faid  Compafs.  Now  admit  that  by  a 
Poll-l  ax,  &c.  it  has  been  found  that  the  Heads  in  London  are  to 
thofe  in  all  the  reft  of  England  as  1  to  9  ;  there  muft  at  this  rate  be 
4860000  Souls  in  England.  And  it  having  been  found  by  many 
V  Years, 
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Years  Obfervation  upon  the  Weekly  Bills,  that  there  are  14- Males 
to  13  Females  ;  fo  that  of  the  faid  48150000  Perfons,  there  mull  be 
'  2520000  Males,  and  2340000  Females  :  for 

27.  14  :  :  48^0000.  2520000.  Or  27.  13  :  :  4850000.  2340000 

And  hence  to  find  the  Fighting  Men,  it  has  been  computed,  That 
37.4  of  100  Souls  are  above  i5,  and  under  60  ;  therefore 

100.  37.4  :  :  2520000.  242480  =  the  Fighting  Men. 

Prop.  2.  To  find  the  Number  of  People  by  the  Coals  imported  : 
I  find,  fuppofe,  by  the  Coal-Meters  Books  404200  Chaldron  im¬ 
ported  in  one  Year,  com.  Ann .  It  may  eafily,  by  confidering  the 
Medium  of  the  feveral  Glades  of  Houfekeepers,  be  found  that  each 
Houfe,  one  with,  onother,  burneth  about  3  +-  Chaldron  per  ann.  So 
that  by  Divifion  I  find  107785  Houfes,  which  is  but  214  fhort  of 
the  Number  of  Houfes  in  the  Weekly  Bills,  found  as  in  the  fa  ft 
Propofition. 

Prop.  3.  To  find  the  Number  of  Houfes  within  the  Bills,  by  the 
Yards  Square  of  the  Ground.  I  find  (fuppofe,  as  per  Mr.  Grant) 
54  Houfes  in  every  hundred  Yards  Square,  and  2000  fuch  Squares 
built  upon  within  the  Bills  of  Mortality  ;  which  multiplied  toge¬ 
ther  gives  108000  Houfes,  as  per  the  fir  it  Method. 

From  thefe  and  fuch-like  Reafonings  by  Political  Arithmetic,  the* 
Vitality  per  Cent,  of  feveral  Ages  of  Perfons  is  found. 

As  that  54  of  100  born  are  alive  at  5  Years  old. 


40  of  IOO 

- at  1 5 

25  of  IOO 

- at  26 

1 5  of  100 

- at  35 

to  of  Ton  - 

- At  a5 

5  of  100 - at  55 

3  of  100 - at  60 

1  of  100 - at  7 5 

And  that  the  Income  of  England  per  ann.  is,  from  Trade  /.p 000,000 

Land  -  14000000 

Art  and  Labour  20000000 

So  that  the  whole  Annual  Income  is  43000060  l.  Sterl.  per  ann. 
The  Income  of  France  l.  8100000a 
Of  Holland  l.  18000000 

Alfo  that  the  Exports  of  England  in  Englifh  Commodities  are 
about  /.  5000000  per  ann. 

The  Current  Coin  of  England  is  about  /.7000000* 

The- 
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The  Expence  for  the  abovefaid  Number  of  People  at  8  l.  per 
Head  per  ann.  is  /.  38,880000  per  ann.  So  that  England  increafeth 
in  Riches  at  that  rate,  /.  41 20000  per  ann. 

The  Number  of  Acres  of  the  Land  of  England  has  been  by  the 
very  Judicious  efteemed  (of  the  feveral  forts  of  Land)  as  follows  : 
•viz,. 


N°  of  Acres. 
Of  Arable  Land  —  —•  9, 000000 
Pafture  and  Meadow  12,000000 
Wood  and  Coppice  —  3,000000 

Forefts,  Parks,  and? 

Commons - J  3 ,000000 

Houfes,  Orchards,? 

and  Church-yards  j  Coooooo 

So  that  by  the  above  faid  Efti- 
mate  there  is  8-+-‘TV  Acres  for 
each  Head  in  England ,  and  about 
/.  1  :  8  :  10  each  in  Calli. 


N°  of  Acres . 
In  the  laft  Column  - —  28,000000 
Heaths  and  Barren  > 

Lands - S  I0’00000& 

Rivers,  Lakes  and  ? 

Ponds - S  500000 

Roads  and  Wafte-Land  500000 

■■  ■*.«■■■  1 

Sum  *=the  Acres  in? 

England - J  3  P, 000000 

In  Scotland  24,000000 

Ireland  29,000000 


N°  of  Acres. 

There  is  compu-? 

1  1  •  7-*  >  1 17.000000 

ted  to  be  in  France  J  ' 5 

The  17  Provinces  —  13,000000 

Spain  and  Portugal —  78,000000 

Italy.  Venice ,  and? 

Ifles  thereabout  f  66,000000 

Germany - -  12  0,000000 

Sweden ,  Norway  A 

and  Denmark - J  5000000 

Poland  about - 1  id, 000000 

Mufcovy - 468,000000 

Turkey  in  Europe - 192,000000 

Turkey  in  AJia — - -  234,000000 

Arabia - * - 585,000000 

Perfia - - — - 5  07,000000 


Arces  in  Great  Bri-\ 

tain  and  Ireland  J  P2j0000cq 

In  laft  Column - -2,652,000000 

Mogul's  Empire  •—  741,000000 
China  and  Tonquin — •  702,000000 

Tartary - — 273  0,000000 

Georgia - - - 1 1 7,000000 

Madagafcar - 78,000000 

Sumatra ,  and  Ifles?  0 

thereabout—  f  8°>00000° 

Japan - 1 17,000000 

All  Africa- — - — - 4680,000000 

America - 3510,000000 

Ifles  Wight ,  Man. ) 
Guernfeyfferfey ;  &>  50,000000 
in  the  Weft-Indies  j 


So  that  the  Acres  on  the  whole  Earth  are  com-?  ^ 

puted - - - J  L  >49,000000 

Area  °f  the  Earth  and  Sea,  as  the  Superficies?  5 
or  a  Sphere  in  Acres- — — — — — —77 - 

So 
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So  that  the  Area  of  the  Sea  in  Acres  is  — — -  r  12 126,000000 

And  the  People  of  the  whole  World  are  com-  1 

puted  at — 1 — * — - — - — * - 5  ’  300;000000 

But  the  People  in  the  World,  in  proportion  as  the  Acres  of  Eng¬ 
land  \s  to  the  People  of  England ,  would  be  1937,600000.  For 

39,000000.  4,860000  ::  15549,000000.  1937,600000 

This  D  ifference  above  300,000000  (which  is  about  4  of  the  whole 
193  7,  &c.)  is  caufed  by  the  vafl:  quantitys  of  Barren  Ground, *as  -A 
of  Africa,  America ,  -f  Tart  ary,  j-  Ruff  a,  -J  Arabia,  &c.  which  are 
probably  defert  and  unpeopled. 

The  very  Ingenious  and  Accurate  Dr.  Haley ,  in  his  (aid  judicious 
Remarks  upon  the  Breflaw  Bills  of  Mortality,  (wherein  both  the 
Ages  and  Sexes  of  all  that  died  were  monthly  delivered  and  com¬ 
pared  with  the  Number  of  Births,  for  the  Years  1687,  1688,  1689, 
1690,  and  1691)  hath  calculated  a  Table,  (publiftied  in  the  Philo- 
Jophical  TranfaElions  in  1692,  and  in  Mifcelianea  Curiofa,  Vol.  1.)  and 
hath  fhewYi  thefe  Ufes  thereof  j  as,  if,  In  finding  the  Proportion 
of  Men  able  to  bear  Arms  in  any  Multitude,  from  18  to  56  Years 
of  Age.  idly.  The  different  Degrees  of  Vitality  in  all  Ages  ;  as  at 
what  Number  of  Years  it  is  an  even  Lay,  that  a  Perfon  of  any  Age 
fhall  die  :  for  inftance,  that  a  Man  of  30  Years  of  Age  liveth  be¬ 
tween  27  and  28  Years  ;  That  Yis  80  to  1,  that  a  Perfon  of  25 
Years  does  not  die  in  a  Year  ;  That  Yis  57  to  1,  that  one  of  40 
lives  7  Years.  %dly,  He  computes  the  Value  of  Annuitys  for  Lives, 
(as  in  the  curious  little  Table  after  the  Tables  of  Compound  Intereft 
foregoing)  and  the  Price  of  Infurances  ;  and  that  one  half  of  thofe 
who  are  born,  do  not  live  above  17  Years,  &c. 

Mr.  Grant  (befides  what  he  computeth,  as  above,  of  the  Vitality 
per  Cent.)  faith.  That  the  People  of  London  are  about  one  14th  of 
the  People  of  England.  And 

Sir  William  Petty  faith.  That  there  are  more  People  living  between 
the  Ages  of  16  and  26  than  any  other  Age ;  and  thence  infers. 
That  the  Square  Root  of  every  Perfon  Y  Age  under  16  (whole 
Square  Root  is  4)  fheweth  the  Proportion  ot  Probability  of  fuch 
Perfon  Y  living  to  70  Years  :  i.  e.  It  is  4  times  more  likely  that  one 
of  16  Years  of  Age  lives  to  be  70,  than  a  Child  of  1  Year;  JTis 
thrice  as  probable  that  one  of  9  Years  lives  to  70,  than  that  a  new¬ 
born  Child  does  ;  That  the  odds  is  5  to  4,  that  one  of  25  dieth 
before  1  of  16  Years  old  ,*  That  Yis  6  to  5,  that  one  of  36  dieth 
before  i  of  25  Years:  Thefe  Proportions  being  the  Roots  of  25, 

16,, 
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16,  and  36  =  the  Ages,  as  is  above  faid.  He  alfo  fays,  That  the 
Shipping  of  Europe  is  about  2000000  T  ons,  of  which  England  hath 
500000,  the  Dutch  900000,  the  French  100000,  Spain,  Portugal ,  and 
Italy  250000,  &c. 

And  befides  what  is  faid  above  of  the  Number  of  Acres  of  each 
kind  of  Land  in  England,  Meflieurs  King  and  Davenant  fay  farther. 
That  the  Increafe  of  the  People  of  England  is  9000  per  annum ,  Al¬ 
lowances  being  made  lor  War,  Plague,  Shipping,  and  the  Planta¬ 
tions.  They  reckon  the  Souls  of  London  530000,  in  the  Citys  and 
Market-Towns  in  England  870000,  the  Villages  and  Hamlets 
4100000.  The  Annual  Produce  by  Cattel  in  Butter,  Cheefe,  and 
Milk,  about  /.  2500000  ;  the  Value  of  the  Wool  yearly  fhorn,  about 
l.  2000000  :  of  Horfes  bred  yearly  /.  250000  ;  Value  of  Flefh  yearly 
fpent  as  Food  /. 3  3  50000 ;  of  the  Tallow  and  Hides  about  /.  600000  ; 
Hay  yearly  confumed  by  Piories  /.  1300000  ;  by  other  Cattel 
.  1 000000,  &c. 


CHAP.  VII. 


Logarithmical  (Arithmetic. 

o 


this  kind  of  Arithmetic  the  Work  of  Multiplication, 


of  Divifion 
bers,  gres 


g  Divifion,  and  Extraction  of  Roots,  are  performed  not 
™  by  the  Numbers  themfelves,  but  by  Artificial  Num¬ 
bers  adapted  to  thofe  given  ;  fo  that  their  Addicion 
performs  Multiplication  ;  Subflradfion  does  the  bufinefs 
and  Dividing  by  2,  3,  4,  &c.  of  thefe  Artificial  Num- 
the  Square,  Cube,  Biquadrate,  & c.  Roots  of  the  re- 
fpedfive  Natural  Numbers. 

2.  There  are  to  every  Natural  or  Common  Number,  an  Arti¬ 
ficial  one  proportioned  ;  which  being  formed  into  a  Table,  where 
each  Natural  Number  has  its  own  Artificial  (landing  right  againft 
it,  5tis  called  a  Table  of  Artificial  Numbers  or  Logarithms. 

3.  Of  thefe  Tables  fome  have  the  Logarithms  of  all  Natural 

Numbers  from  i  to  1000,  fome  to  ioooo,  and  fonje  to  iooooo. 

And 
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And  again,  thefe  Logarithms  confih  of  Places  from  5  to  14,*  but 
one  and  the  fame  Table  has  always  but  one  Number  of  Places  :  and 
the  more  extenlive  any  Table  is,  the  more  it  is  univerfally  ufeful ; 
;and  therefore  I  fhall  by  and  by  give  Rules  for  enlarging  a  Table. 

4.  There  may  be  feveral  kinds  of  Logarithms  contrived  ;  for  any 
Series  of  Numbers  in  Arithmetical  ProgrelTion  are  the  Logarithms 
of  thofe  right  againfl  them  in  Geometrical  Proportion  :  As 


1,  2,  4,  8,  i<5,  32,  <54,  128,  2 5; <5,  512,  1024 
L  2, 3>  4>  5>  7 a  p,  io. 


{ 

{ 


Natural  Numbers 
inGeomet.  Progr. 
Their  Logarithms 
in  Arith.  Progref. 


And  the  aforefaid  Ufes  of  Logarithms  will  appear  even  in  this  fmall 
Example  of  a  Table  :  As, 

*  1.  In  Multiplication.  As  32  by  16.  Againft  thefe  in  the  upper 
Series,  you  have  5  and  4  in  the  lower  (or  that  of  Logarithms) 
therefore  add  5  to  4  maketh  p,  which  fee  in  the  Logarithms,  and 
over  it  is  5 1 2  =  the  Produd:  of  32  by  1 (5,  done  by  only  adding 
their  refpedtive  Logarithms  5  and  4.  So  32  by  32  is  1024  ;  8  by 
1 6  —  128,  &c. 

1  2.  In  Divi/ion.  To  divide  1024  by  64:  Under  1024  hands 
the  Logarithm  10  ,*  and  under  64  hands  the  Log.  =  <5,  therefore 
take  <5  from  10,  and  the  Remainer  is  the  Log.  —  4,  over  which 
hands  the  Quotient  1  <5.  And  fo  512  divided  by  id,  quotes  32, 
and  proves  the  firh  Example  in  Multiplication,  & c. 

3  .In  the  Extraction  of  the  Square  Root.  Admit  you  would  have 
the  Square  Root  of  1024  :  Under  that  you  have  the  Logar.  10.  the 
half  of  which  is  5,  over  which  Log.  is  32  =  the  Square  Root  ofc 
1024,  by  only  taking  half  its  Logarithm  ;  fo  the  Root  of  256  is 
id,  &c. 

j  4.  In  Extracting  the  Cube  Root  :  If  you  would  have  the  Cube 
Root  of  512,  under  that  is  the  Log.  p.  a  3d  of  which  is  3  ;  over 
which  Log.  hands  the  Anfwer  8  —  the  Cube-Root  fought,  &c. 

5.  By  this  very  fmall  Specimen  it  may  be  obferved  how  neceflary 
(becaule  exceeding  ufeful)  a  Table  of  Artificial  Numbers  muh  needs 
be,  when  they  are  made  fuch  a  univerfal  Series,  as  to  be  fitted  for  all 
Numbers  from  1  to  ioocoo  ;  and  this  was  the  happy  Contrivance  or 
Thought  of  the  Famous  Lord  Neper ,  a  Scotifh  Baron,  Anno  1614. 
whofe  Memory  will  always  be  precious,  efpeciaily  to  all  Trigono¬ 
metrical  Calculators.  But  the  firh  Table,  as  abovefaid,  wras  made 

[  R  r]  by 
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by  that  Learned  Mathematician  of  our  own  Country  \lr.  Henry 
Briggs  fometime  Savilian  Prcfeffcr  of  Geometry  in  the  Univerfity 
of  Oxford,  for  Natural  Numbers  to  100000,  and  the  Lo?.  to  14 
places  ,  wmch  new  Invention  was  extremely  approved  of  and  pro¬ 
moted  by  Kepler  and  other  Foreigners. 

6.  1  hefe  Logarithms  being  a  Series  of  Numbers  in  Arithmetical 
Proportion  to  anfwer  i,  2,  3,  4,  dTc.  to  10  or  100  Thoufand,  muft 
needs  e  Decimals,  except*  the  Index  or  firft  Figure  towards  the 
leit  hand,  ieparated  from  the  Logarithm  by  a  Point  :  for  thefe  (hew 

how  many  Places  the  Natural  Number  conftfts  of,  it  it  be  not  a 
Decimal ;  but 

if  a  Decimal, 
the  Index  is 
marked  with  a 
N  ote  of  Nega- 
tion,  as  — ,  put 
commonly  un¬ 
der  the  Index 
or  Cnaracterif- 
tic  :  which  In¬ 
dex,  in  cafe  of 
Logarithms  of 
Decimals,  does 
fhew  how  ma¬ 
ny  Places  from 

the  Point  the  firft  fignificant  Figure  (lands. 

And  ’cis  plain,  that  the  Indexes  of  Logarithms  of  intire  Num¬ 
bers  are  always  i  lefs  in  Value,  than  the  Number  of  Places  in  thofe 
of  whole  Numbers. 

Note,  That  for  taking  the  Logarithm  cut  of  my  Table,  &c.  vou 
may  fee  Seel.  2,  &  4.  of  this  Chap.  5  '  } 

7.  Indefatigable  muft  the  Trouble  and  Pains  be  fuppofed  which 
Mr.  Briggs  had  in  his  firft  Table;  as  muft  be  granted,  when  the 
Method  is  underftood  of  making  but  one  commonly  ufed,  confiding 
of  half  the  Number  of  Places.  Which  is  this:  They’ firft  found 
fo  many  Mean  Proportionals  between  10  and  1,  by  the  continual 
adding  Cyphers,  about  28,  and  half  fo  many  afterward  towards  the 
right  hand  of  the  10,  and  then  extraditing  the  Roots,  till  at  laft  the 
Root  was  fo  (mail,  as  to  have  as  many  Cyphers  next  the  Point  in 
the  Decimal,  as  they  intended  the  Lcg.-fhould  confift  of  Places  ; 
which  could  not  be  done  under  27  very  long  Extradtijns  ;  thefe  fe- 

veral 


The  Index  of  the  Log.  of 
till  Intire  Numbers. 
from  N 

1,  to  10  excl.  is  o 
10,  to  100  ....  is  1 
100,  to  1000  ...  is  2 
1000,  to  1 0000  is  . .  3 

IOOOO,  to  IOOOOO  4 
&c. 


In  Decimals  the 
Index  of 

•  i,  -3,  & c •  is 

.01,  .02,  .03,  & c.  2 
.001,  .002,  &c.  3 

.0001,  .0002,  &c.  4 

.OOOOI,  &C .  e 

&c.  — 
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vcrai  Means  they  put  down  in  order,  from  the  extreme  io  down¬ 
ward. 

idly ,  They  found  Logarithms  to  thefe  Extreme  and  Means,  by 
putting  down  again#  the  Extreme  io.ooo,  &c.  the  Log.  i.ooo,  &c, 
(as  is  beforefaid)  and  proceeding  to  take  half  that  Log.  continually, 
half  of  that  half,  &c.  and  placing  them  orderly  again#  their  re- 
fpeCtive  Mean  Proportionals  found  as  before. 

3 dj'  Then  when  they  had  a  mind  to  make  the  Log.  of  any 
Number,  they  by  extracting  the  Square  Root,  found  fo  many  con¬ 
tinual  Means  between  the  Number  given  and  i,  that  the  la#  Mean 
was  the  lea#  Root  that  had  fo  many  Cyphers  next  the  Point,  as  the 
Logarithm  was  to  have  Places. 

4 thly.  Then  to  find  Logarithms  to  thefe  Means  ;  the  Proportion  is 
As  the  fignificant  Figures  of  the  Mean  Proportional  found 
between  io  and  i,  (of  the  like  place  with  the  la#  continual 
Mean  in  thefe  you  are  upon) 

Is  to  its  refpeCiive  Logarithm  (omitting  the  Cyphers) 

So  is  the  la#  Mean  in  the  Series  you  are  now'  a  working. 

To  its  Logarithm. 

5  thly.  This  Logarithm  of  the  la#  continual  Mean  between  the 
Number  you  are  inveftigating  the  Log.  of,  and  1,  being  found,  is 
to  be  doubled,  and  that,  &c.  Products  doubled  continually ;  putting 
the  feverai  Products  again#  the  refpeCtive  Means  la#  found,  till  at 
la#  the  Product  falling  again#  the  Number  whofe  Log.  is  fought, 
gives  you  that  Logarithm,  by  which  feverai  others  are  eafily  found  : 
for  the  .Log.  of  4  multiplied  by  2,  gives  the  Log.  of  16  ;  “Log.  cf 
4  is  that  of  2  :  fo  have  you  the  Logarithms  of  all  the  Powers  of  2  ; 
and  the  Log.  of  10  (or  rJR)  lefs  the  Log.  of  2.  leave th  the  Log.  of 
5.  So  you  have  the  Log.  of  all  the  Pow  ers  of  5,  and  Product  by 
2  and  5  . 

I  did  intend  to  have  inferted  here  the  Whole  of  finding  the  Log. 
of  any  Number  between  1  and  10  ;  but  there  being  lately  fo  many 
briefer  Ways  of  finding  the  Logarithms,  publi filed  by  Mr.  Mercator , 
Mr.  Gregory ,  Mr.  Speidal ,  and  efpecially  by  Dr.  Haley ,  in  Philcfophical 
rfranfatliom^0n6.  that  I  thought  it  not  worth  while  to  give  an 
Example  of  the  old  tedious  Way  above-mentioned. 

It  could  hardly  be  expeCted,  that  in  one  Treat ife  handling  fo 
many  different  Parts  of  Arithmetic,  I  fliould  infert  a  Table  of  Lo¬ 
garithms  ;  which  alone,  with  its  Ufe,  makes  a  confiderable  Volume  .: 
And  efpecially  confidering  there  are  fo  many  Tables  already  pub- 
iifhed;  for  befides  Mr.  Briggs,  Original,  there  are  Tranfcripts  by 

[Rr  2]  Norwood y 
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Norwood ,  Gunter ,  Wingate ,  Mwr,  Newhoufe,  Ley  bum,  Sturm y,  Taylor, 
Harris ,  Ward ,  &c.  Englishmen ;  befides  thofe  of  Kepler,  Ulacq,  Ur- 
fin ,  &c.  Foreigners.  But  I  have  however  (the  better  to  make  this 
Book  anfwer  to  the  Title)  inferted  a  Table  to  ioocq,  and  Rules  to 
make  it  to  100000000. 

Sect.  II.  To  Add,  Subfiraff,  Multiply ,  Divide  Loga¬ 
rithms-  ;  ft?  perform  the  Work  of  Multiplication ,  Divifiony 
to  Square  and  Cubey  and  Extraction  of  Roots  of  Intire  Num¬ 
bers  by  the  Logarithms * 


JCJI  UT  it  mull  Hrfb  be 


obferved,  That 

0 


I.  To  take  any  Logarithm  in  my  Table  belonging  to  any  Natural  Number  ; 

If  the  Natural  Number  confift  of  three  Places  *only,  you  have 
them  in  the  Column  under  Natural  Numbers ;  and  in  the  next  Co¬ 
lumn  toward  the  right  hand  are  their  refpe&ive  Logarithms  under 
(o). 


But  if  the  Number  given  confift  of  four  places,  look  for  all  but 
Units  place  under  Natural  Numbers  as  before,  right  againft  which, 
and  under  the  Digit  in  Units  place,  is  your  Logarithm  required. 
And  in  like  manner  for  any  Logarithm  under  100,  fee  for  that  in 
Tens  place  under  Natural  Numbers ;  and  for  that  in  Units  at  the 
head  of  the  Column,  and  in  the  common  Angle  of  meeting  ftands 
the  Log.  fought. 


II.  To  find  the  Natural  Number*  to  a  Logarithm . 

This  you  will  eafily  do  by  the  help  of  your  Index,  and  efpecially 
by  confidering  the  Nature  of  the  Numbers  which  increafe  from  the 
left  hand  towards  the  right ;  as  the  Digits  at  the  head  of  the  Co¬ 
lumns,  and  thofe  in  the  left  hand  Columns  refpedively  increafe 
where  four  Places  is  in  the  Natural  Number.  But  downwards  the 
Logarithms  are  to  fuch  Natural  Numbers  as  increafe  by  Ten  • 
Thus  the  Logarithm  8123785  I  find  under  2,  and  againft  649  ;  fo 
that  it  is  the  Logarithm  of  6^92  :  but  if  it  were  the  Logarithm 
8122447,  *  thac  under  (o)  and  againft  649 ;  fo  that  6490  is  the 
Natural  Number  fought.  And  the  fame  Logarithm  is  alfo  for  649  1 
As  all  are  Logarithms  for  the  Natural  Number  exprefled  in  the  Ta¬ 
ble,  or  for  that  Number  multiplied  by  1  or  more  Tens ;  but  you 
are  to  be  guided  by  your  Index  what  places  your  Number  is. 

So 
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So  much  for  the  Logarithm  of  Integers :  And  for  thofe  of  Fradions 
and*  Mixt  Numbers,  fee  SeB.  3.  following,  and  more  of  the  above, 
SeB.  4.  . 


I  Multiplication  of  Intire  Numbers  by  the  Logarithms. 

Example  i  ]  Multiply  91  by  93. 

Rule.  To  the  Logarithm  of  91,  which  is  =  1.9590414 
Add  the  Logarithm  of  93  .  ~  1.9684829 

Product  ==  84^3  ;  the  Nat.  Numb,  to  the  Log.  3.9275243  Sum. 

Example  2.]  Multiply  4  by  177. 

Rule.  To  the  Log  of  177,  which  is  —  2.2479733  \  *  ,  , 
Add  the  Log.  of  4*  which  is  =  0.6020600  j 

Product  708  ;  its  Logarithm  =  2.8500333  Sum. 

Thefe  two  Examples  are  iuffieient  to  fhew  how  to  multiply  any 
Intire  Number  by  another  ;  by  the  Logarithms,  where  I  need  not 
give  many  words  to  fhew  that  againfl  the  Natural  Numbers  given 
{land  their  Logarithms ;  and  againfl  the  Sum  of  thofe  Logarithms 
Land  the  refpective  Natural  Numbers  84 <53  and  708  :  i.  e.  In  my 
Table  you  have  the  Log.  9275243  under  3,  and  againft  846  (the 
Units  place,  where  there  are  4)  being  always  over  the  Logarithm. 
See  SeB.  4.  and  the  Rules  above  for  finding  the  Logarithms,  and 
their  Natural  Numbers. 


II.  Divijion  by  Logarithms. 

Example  1.]  Divide  8463  by  93. 

Rule.  From  the  Logarithm  of  8463,  which  is  — 3.9275243 
Deduct  the  Log.  of  93,  which  is  =  1.9684829 


Refts  the  Log.  of  the  Quote  91,  which  is  —  1.9590414 

Example  2.]  I3ivide  708  by  177. 

From  the  Logarithm  of  708,  which  is  —  2.8500333 
Dedud  the  Log.  of  177,  which  is  =  2.2479733 

Refls  the  Log.  of  the  Quote  4  j  which  is  —  0.6020600. 

III.  7o  Square  any  Intire  Number ,  and  ExtraB  the  Square  Root 

by  the  Logarithms . 

1.  To  fquare  (or  involve  in  itfeif)  any  whole  Numjber/ 

Exam - 
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Example.']  What  is  the  Square  of’  99  ? 

Rule.  Multiply  the  Logarithm  of  99,  which  is  1.9956352 

by  ...  \ . 2 


9801,  the  Square  fought  ;  being  the  Natural? 

Number  to  the  Produ# - - - J  3  991 2704 

2.  To  evolve,  or  extra#  the  Square  Root  of  any  Intire  Number . 
Example .]  What  is  the  Square  Root  of  9801  > 

Rule.  Take  half  of  the  Logarithm  of  9801.  Log  is  3 .99 12704 

Halt  that  Log.  of  9801  is  1.9956352 
Which  half  is  the  Log.  of  99  =  the  Root  fought.  And  this 
proves  the  lad  Qu  eft  ion. 

IV.  To  Cube ,  or  ExtraEl  the  Cube  Root  of  any  Intire  Number ,  by 

the  Logarithms. 

-To  Cube  any  LEhcle  Number. 

Example.]  What  is  the  Cube  of  21  ? 

Rule.  Multiply  the  Log.  of  21,  which  is . =r  1.3  222 193 

by . .  •  •  •  3 

And  the  Cube  required  is  9261  ==  the  Natural? 

Number  of  the  Log. - - j  3*9^66579 

2.  "1  o  extra#  the  Cube  Root  of  any  Intire  Number. 

Example.]  What  is  the  Root  of  9261  ? 

The  Log.  of  9261  is  as  before  =:  3.9666579 
t  of  that  Logarithm  is  =  1.3 222193 
Whofe  Natural  Number  is  21  =  the*  Cube  Root  required. 

3.  It  you  defire  the  Biquadrate  of  any  Number,  multiply  its 
Log.  by  4,  gives  the  Log.  of  the  Anfwer  :  And  if  you  would  have 
tne  Bi quadrate  or  Surfolid  Roots,  &c.  of  a  Number,  divide  its  Lo¬ 
garithm  by  4  or  5,  &c.  Examples  are  needlefs  ;  but  note,  that  if  the 
Index  is  lefs  than  the  Divifor,  take  fo  often  as  the  Divifor  can  be 
had  in  2  places. 

Sect.  III.  To  perform  the  Work  of  Multiplication,  Divijton 
Square  or  (  ul e,  8c c.  or  Extract  the  Roots  of  Tractions  and 
Ml xt  Nf  mberSy  by  the  Logarithms . 

BEFORE  I  give  Examples  of  Logarithms,  it  will  be  neceflary 

to  give  a  Rule  for  Adding  ar  Sulf ratling  Negative  Indices  or  Cha- 
ratterijtics. 

Note , 


I 
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Note,  I  hat  when  the  Index  is  marked  under  thus  ( — •)  it  is  fo 
much  lefs  than  nothing  as  thofe  beforegoing,  or  2,  3,  1,  &c. 

1.  The  Rules  ^ 

for  adding  and  ”  * - . 

fubftra&mg  the  Addition  of  Indices.  SulflraElion. 

Indices  of  Lo-  J 

garithms  are  nu-  Thus,  1.  Add  the  Index  3  From - 2 

merous,  and  not  _  —  _  — 

eafy  to  retain  in  t0  1  Take  “  1 

mind  :  I  have  |  c  ~~  ' 

therefore  fuppo-  ^um  Refts^ 

fed  (which  ta-  - - 

king  the  Reafon  Exam.  2.  Add - 3 

of  the  thing  a-  to - 1 

long  with  it,  ca- 

fily  folves  all,  j  Sum  =  2 

without  charg- - 

ing  the  Memo-  Exam.  3.  Add - 2  ,dly,  From - 5 

ry)  when  the  In-  '  t0 - ~  Take  — 1 

dex  is  negative,  ■  Jl  1  __ 

that  it  is  a  Per-  .  -  - 

fon  owing  fo  Sum  5  Refts 

many  /.  1 00  more  7 %efe  prove  the  T wh 

than  he  is  worth,  0f  thofe  in  Addition. . 

as  the  Index-  * 

Digit  exprelfeth.  ~~  ~~  "  ’  “ 

This  being  done,  the  adding  ta  or  taking  from  the  upperlndex 
according  to  the  Nature  of  each,  makes  the  Sum  or  Remainer 
plainly  appear. 

1.  So  in  the  firfi:  Example  of  Addition  above,  I  confider  that  if 

1  add  l.i 00  to  a  Perfon  who  is  3  worfe  than  nothing,  the  Sum 
muft  be  2  ,*  that  is,  I  then  make  him  worth  but  2  lefs  than  nothing. 

2.  In  the  fecond  Example,  if  I  add  1  lefs  than  (o)  to ;  that  is, 
if  I  take  1  from  a  Perfon  who  hath  3,  the  Sum  is  but  2  ;  for  thkt 
is  all  that  is  left.  And  if  I  add  3  lefs  than  nothing  to  him  who  be¬ 
fore  was  2  worfe  than  (o)  I  leave  him  5  lefs  than  (o),  as  in  Exam- 
pie  3. 

So  in  Subftra&ion  of  Indices  : 

3.  If  (as  in  thefirft  Example)  I  take  1  from  him  who  already  is 

2  worfe,  or  lefs  than  (o),  I  leave  him  3  lefs  than  nothing  ;  and  fo 

3  is  the  Remainer.  4.  If- 


Addition  of  Indices. 

Thus,  1.  Add  the  Index  3 
to - 1 


Exam.  2.  Add 
to  - 


Exam.  3.  Add 
to 


Sum  =:  2 


Sum  —  2 


2 

3 


Sum  —  5 


SubflraZlion. 


From 

Take 


2 

1 


Reds  3 


3  dig,  From 
Take 


1 

2 


Reds  3 

T’hefe  prove  the  Truth 
of  thofe  in  Addition. 
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4.  If  (as  in  the  2d  Example)  I  take  1  (or  1  lefs  than  nothing) 

from  him  that  hath  2  in  pofteflion  already,  I  then  leave  him  worth 

3,  becaufe  I  take  1  lefs  than  nothing  from  him  :  therefore  I  add  1 
to  him,  that  is,  I  make  2  into  3,  which  is  therefore  the  Remainer. 
(See  the  words  Negative  Arithmetic  in  Algebra.)  And  all  this  con- 
fider’d  right,  is  but  one  fingle,  fhort,  and  eafy  Rule. 

II.  To  find  the  Logarithm  of  a  Mixt  Number ,  or  of  a  Decimal, 

by  the 'Table. 

Prop.  1.  To  find  the  Logarithm  of  a  Mixt  Number ,  as  of  9.177, 

Rule.  Take  the  Log.  ol  pi 77,  except  the  Index;  and  to  that  Lo¬ 
garithm  prefix  an  Index  according  to  the  Number  of  Places  in  the 
Integral  Part  of  the  Number  given,  as  by  the  little  Table  under  the 
(5th  Head  of  the  fir  ft  Sedl.  of  this  Chapter,  and  you  have  the  Anfwer. 

Examp.  Thus  the  Log.  of  9177  (without  the  Index)  is  96 27007  ; 
and  the  proper  Index  for  1  Place  being  o,  therefore  the  Anfwer  is 
0.962  /  00 7 •  .  ,  . 

So  aifo  the  Log.  of  91.77  is  =  1.9627007,  and  or  917*7  tis  = 
2.9627007. 

Prop.  2.  To  find  the  Logarithm  of  a  Decimal ,  as  of  .5 
Rule.  Take  the  Log.  of  5,  except  the  Index,  and  prefix  to  that 
Log.  an  Index  agreeable  to  the  Decimal,  as  per  the  laid  little  Table 
under  the  6th  Head  of  the  ift  Seel,  of  this  Chapter. 

Examples.  The  Log.  of  5  is  =  6989700,  without  its  Index  :  to 
which  Log.  if  you  put  its  proper  Index  1,  (there  being  no  Cyphers 

between  the  Point  and  the  5)  the  Anfwer  is  C6989700.  And  by 

the  fame  Rule  the  Log.  of  .05  is  2.6989700  ;  of  .005  =  3^6989700  ; 

and  of  .000579  the  Log.  is  4.7626785  ;  being  the  Log.  of  579,  with 

the  Index  of  .000579  put  before  it. 

III.  To  find  Mixt  Numbers  or  Decimals  to  Logarithms  by  the  Table* 

Prop.  1.  To  find  a  Mixt  Number  to  a  Logarithm. 

Rule.  Regard  not  the  Index  ;  but  look  for  the  Logarithm  among 
thole  which  w  ould  have  the  greateft  Indexes, which  having  found,  take 
the  Natural  Number  (landing  againft  it,  and  point  ofi  for  Integers 
according  to  the  Index  given. 

Example.  What  is  the  Natural  Number  to  the  Log.  1.9627007  ? 
My  Table  extending  to  10000,  the  greateft  Index  is  3  ;  a- 
mong  which  I  find  my  Logarithm  given,  and  right  againft  it  I  find 

9177. 
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9177.  Now  the  Index  given  being  1,  requires  that  2  of  the  4  Places 
be  Integers,  fo  that  the  Anfwer  is  pi. 77  :  And  alfo  the  Natural 
Number  to  2.5x527007  mull  be  917.7,  &c.  as  per  the  Rule  for  In¬ 
dexes  above. 

Prop.  2.  To  find  the  Decimal  to  a  Logarithm. 

Rule.  Look  for  your  Logarithm  in  that  part  of  the  Table  where 
*tis  to  be  found,  as  before  in  the  laft,  and  put  down  the  Natural 
Number  that  Hands  right  againft  it :  then  according  to  the  Great- 
nefs  of  the  Index  given,  make  the  Point  of  the  Decimal. 

Example.  What  is  the  Natural  Number  to  4.7525785  ? 

Againft  this  Logarithm  I  find  $790.  Now  becaufe  my  Index 
given  is  4,  I  place  5  in  the  4th  place  from  the  Point,  and  fay  there¬ 
fore  that  .000579  is  the  true  Decimal  fought. 

IV.  To  Multiply  Mixt  Numbers  and  Decimals ,  by  adding  their 

Logarithms . 

I  have  fo  fully  prepared  the  Reader  for  this,  that  I  only  need  to 
give  Examples. 

Example  1.  A  Mixt  Number  by  a  Mixt,  as  9.335  by  12.09 
To  the  Logarithm  of  9.335,  which  is  0.9701508 
Add  the  Log.  of  12.09,  which  is -  1.0824253 

The  Sum  is  the  Log.  of  112.9  the  Produd,  viz.  2.0525871 

Example  2.  A  Decimal  by  a  Decimal,  as  .09  by  .123 

To  the  Log.  of  .09,  which  is - 2.9542425 

Add  the  Log.  of  123,  which  is -  1.0899051 


The  Sum  is  the  Log.  of  the  Product.  01 107,  which  is  2.0441475 


Example  3.  A  Whole  Number  by  a  Decimal,  as  7 55  by  .00345 

To  the  Log.  of  7 55,  which  is  2.8835514 
Add  the  Leg.  of  .00345,  which  is  3-5378191 


The  Sum  is  the  Log.  of  the  Produd  2.539,  viz.  0.4214805 


Ex- 


[Sf] 
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Example  4.  A  Mixt  Number  by  a  Decimal,  as  1.23  by  .00009 

To  the  Log.  of  1.23,  which  is - 0.089905 1 

Add  the  Log.  ol  .00009,  which  is  5.9542425 


The  Sum  is  the  Log.  of  the  Produd  .0001107  —  4.0441475 


Note,  That  whenfoever  1  is  carried  to  the  Index ,  that  1  is  affirmative , 
and  mu  ft  be  added  to  the  lower  Index,  and  that  Sum  to  the  upper, 
as  per  the  Rules  and  Examples  of  adding  Indices  at  the  beginning 
of  this  Sedion  ;  and  mote  particularly  in  the  three  laft  Examples. 

V.  *To  divide  Mixt  Numbers ,  Decimals ,  &c.  by  SulftraBing 

their  Logarithms. 

In  the  following  Scheme  you  have  all  the  Cafes  that  can  happen 
under  this  Head  :  which  will  be  eafily  performed,  only  obferving 
the  firft  and  fecond  Examples  of  fubftrading  Indices,  and  the  Rule 
at  the  beginning  of  this  Sedion. 
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‘ The  9  Cafes  of  Divifion,  done  by  Logarithms . 


Cafes. 

Numbers  given ,  or  Divi¬ 
dends  and  Divi fors,  &  c. 

'Their  Logarithms :  Sub- 
Jlra&that  of  the  Divi  for. 

i. 

Divide  237.3 

2-3752P77 

by  25.32 

i-4034<*37 

Quote  =  p.376 

Reds  0.9718340 

*• 

Divide  11.5 

-  1.0606978 

by  932 

2.9694159 

Quote  .01234 

Reds  2.0912819 

3* 

Divide  .1234 

^0913151 

by  .321 

1.5065050 

Quote  .3846 

Reds  1.5848101 

4- 

Divide  .463 

" 

1.6655810 

by  3214 

3.5070459 

Quote  —  .000144 

Reds  4.1585351 

5* 

Divide  2 

- 0.3010300 

by  3.214 

0.5070459 

Quote  .6222 

Reds  1.7939841 

* 

Divide  5 

- 0.6989700 

by  365 

-  2.5622929 

Quote  “  -0137 

Reds  2.1366771 

7- 

Divide  1.26 

• -  0.1003705 

by  .002 

-  3.3010300 

Quote  —  630 

Red  2.7993405 

8. . 

Divide  .5 

-  1.6989700 

by  7.3 

- 0.8750612 

Quote  —  .06  r  1 

Reds  2.8239088 

P- 

Divide  999 

2.9995655 

by  .00013 

±ll39433 

Quo.  768461?. 3 84  | 

Reds  6.8856 222 
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VI.  To  Square  any  Mixt  Number  or  Decimal ,  or  to  ExtraB  the 

Square  Root  thereof. 

i.  To  fqu are  fuch  Numbers. 

Rule.  Multiply  the  Logarithm  of  the  Roots  given  by  2;  but  if  the 
Index  be  negative,  out  of  the  Produd  of  that  by  the  2  dedud  what 
Tens  are  carried  from  the  place  next  toward  the  right  hand,  and 
put  down  the  Remainer  for  the  Index  of  the  Produd  (or  Lo°\  of 
the  Square.) 

Examples. 


I.  For  Squaring  Decimals,  &c.  by  Logarithms. 

The  Square  Roots 
given. 

TheLogarithms  of 
thofe  Roots. 

Double  the  lafl 
Col.  or  the  Log 
of  the  Squares. 

The  Squares 
fought. 

987 .6. 

2.9945811 

5.9891522 

97U53-76 

98.7  6. 

1.994581 1 

3.9891522 

97  53-5376 

9.875. 

0.994581 1 

1.9891522 

97- 5353 

.9875. 

1.9945811 

1.9891522 

• 9753 

.09875. 

2.994581 1 

3.9^91622 

-oo  9753 

.00987  5. 

3:9P45  8 1 1 

5-9^91522 

.00009753 

.0009875. 

4.9945  8 1 1 

7*9891522 

.0000009753 

.00009875. 

J9945811 

9.9891522 

.000000009753; 

Or,  II. 

For  the  Square 

Roots ;  thefe  Titles  obferve. 

Squ.  Roots  fought 

V  the  Logarithms 

Logarithms  of 

(or  the  Natural 

of  the  Squares  ; 

the  Squares 

Squares  given,  whofe  ’ 

N°  to  the  half 

or  thofe  of  the 

given. 

Roots  are  required. 

Logarithms .) 

Rods. 

2.  Obferve  in  Extracting  the  Square  Root ,  that  is  to  fay,  in  taking 
half  of  the  Log.  of  the  Square  ;  if  the  Index  be  an  odd  Number, 
add  1  to  it  in  your  min-d,  and  fo  proceed  :  As  in  taking  half  3.989’ 

&£•  I  fay  half  of  4  is  2;  of  19,  ==  9 :  of  1 8,  =  9,  &c . 


VII.  To 
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VII.  To  Cube ,  or  ExtraB  the  Cube  Root  of  Decimals ,  &c. 


Examples. 


I.  For  the  Cubing  of  Decimals  by  Logarithms. 

‘ The  Cube 
Roots 
given. 

Logarithms 
of  thofe 
Roots. 

Three  times  the 
\  Logarithms. 

1 

The  Cube  "Numbers 
fought. 

3-* 

•3i 

.031 

.0031 

.00031 

.00003 1 

0.49  1 3  <5 1 7 
14913617 
2.4913617 
3^.913617 

4- 4913617 

5- 4913617 

1  474o8)i 

2.474085 1 

7.4740851 

8.474085 1 

1 1.474083 1 
14.474085 1 1 

19-191 

.029791 

.000029791 

.00000002979 1 2 

.  0000000000 2979 1 

|| 

.000000000000029791 

(  . .  ..  ,  >  "  ■ :  ..  .  / 

Or,  II.  For  the  Cube  Root  obferve  thefeTides  of  the  Columns. 

Cube  Roots 
fought. 

f  of  thofe  Lo¬ 
garithm  see¬ 
ing  thoje  of 
the  Roots. 

Logarithms  of 
thofe  Cube 
Numbers. 

1 

Cube  Numbers  given  ; 
whofe  Roots  are  re¬ 
quired.  I 

1.  You  fee  by  the  Examples,  that  to  Cube  any  Number  (as  thofe 
next  the  left  hand)  is  to  multiply  their  Logarithms  (as  thofe  in  the 
2d  Column)  by  3  ;  and  the  Produds  are  thofe  in  the  3d  Column, 
whofe  Natural  Numbers  required  are  thofe  in  the  4th  Column. 
And  here  note.  That  what  Tens  you  carry,  you  mud:  abate  out  of 
3  times  the  Index ;  as  taught  for  the  Square  Root. 

2.  For  the  Examples  of  Extrading  the  Cube  Root :  The  Num¬ 
bers  in  the  Column  next  the  right  hand  are  Examples  of  Cube 
Numbers  given,  the  next  Column  are  their  Logarithms,  and  the 
third  Column  are  third  parts  of  thofe  Logarithms.  Where  note. 
That  if  your  Index  cannot  be  divided  by  3  without  a  Remainer, 
you  muft  add  fo  many  Units  to  it,  as  is  necefl'ary  for  that  end 
And  fo  many  Units  as  you  borrow’d  there,  you  muft  pay  Tens  to 

the 


z6z 


Vulgar  Fractions 


Chap.  7. 


the  next  Figure,  and  then  take  a  3d  of  the  whole  Log.  The  Ex¬ 
amples  make  all  plain* 


Or  for  finding  the  Biquadrate ±  Surf  olid,  or  Squared  Cube  Powers. 

Rule  1.  Multiply  the  Log.  of  the  Root  given  by  4,  5,  or  6  ;  ob- 
ferving  the  Rules  given  before,  abating  what  you  carry,  out  of  the 
Product  of  the  Index  refpedively. 

Or  for  finding  the  Biquadrate ,  Surf  olid ,  or  Squared  Cube  Roots. 

Rule  2.  Divide  the  Log.  of  the  Power  by  4,  5,  or  6 ;  obferving 
the  Rule  of  adding  fo  many  to  the  Index,  that  you  can  divide  it 
without  a  Remainer,  and  paying  fo  many  Tens  as  you  added  or 
borrow’d  Units,  to  the  next  Figure. 

Whofe  Nat.  N* 

Examples  to  Rule  I .  Logarithm  of  are  the  Anf.  or 

the  Powers.  Powers  requir’d 

Thus  the  Biquadrate  of.?  ;  its  Log.  be-  jggg  _  >oogl 
ing=  1.4771212;  4  times  that -  J  —  ^  ^ 

The  Surf  olid  Power  of  .3  ;  its  Log.  be-  ?  0  ,  . 

iog  M77I2I2  j  5  times  that  - -  f=&*1<So6 o  =  .0024? 

The  Squared  Cube  of  .3  ;  its  Log.  be-?  0  ✓ 

ing  1 .477 1 2 12  ;  6  times  that— - £=±86*7*7*  =  .00072 9 


And  according  to  the  lafi  Rule.  Bog.  of  the  Roots 

Roots.  fought. 

The  Biquadrate  Root  of  .0081,  its  Log. 
being  3.9084848  ,*  %  that  is - 

The  Surfolid  Root  of  .00243,  its  Log. 
being  3.3856050  ;  7  that  is 

The  Squared  Cube  Root  of  .000729,  its  7  _ 

Log.  being  4.8627272  ;  7  of  that  is  J  _^;477I- 

Which  latter  Examples  prove  the  Truth  of  the  former. 


=  r.4771212  ±=  .3. 
j  =  ^.4771212  =  .3. 


VIII.  To  find  the  Logarithms  of  Vulgar  Frafliom,  and  of  the 

Operations  thereby. 

Prop.  To  find  the  Log.  of  {444* 

Rule.  From  the  Log.  of  the  Numerator  dedud  the  Log.  of  the 
Denominator,  and  the  Remainer  is  the  Log.  for  the  Anfwer. 

Exam* 


Chap.  7. 


by  Logarithms . 


Example.  From  the  Log.  of  3  45  6,  which  is 
Take  the  Log.  of  4567,  which  is 


3*5'3S5737 

3.6596310 


Remains  the  Log.  of  >444>  which  is  =  1.8789427 

Prop.  2.  To  find  the  Log.  of  a  Compound  Fraction. 

Rule.  Reduce  the  Compound  to  a  Simple,  and  work  as  above. 

Example.  To  find  the  Log.  of  tt*t  of  5  7  4. 

The  Compound  in  a  Simple  being  4444,  the  Log.  is  as  before  ; 

Or  Log.  of  4t?t  °f  *  P  =^87 8 94.27. 

Prop.  3.  To  find  the  Logarithm  of  a  Mixt  Number. 

Rule.  Reduce  it  to  an  Improper  Fraction,  and  find  the  Logarithm 
as  per  the  firft  Prop.  This  needs  no  Example. 

Prop.  4.  To  reduce  a  Vulgar  Fra&ion  to  a  Decimal. 

Rule.  Find  the  Log.  of  the  Vulgar  Fraction  as  per  the  firPc :  then 
againft  that  Log.  in  the  Table  you  have  the  Decimal. 

Example.  To  reduce  >444  to  a  Decimal.  The  Log.  of  this  Vul¬ 
gar  Fra&ion,  as  before,  is  ~  1.8789427  ;  and  the  Natural  Number 

to  that,  per  the  Table,  is  .7567  z=r  the  Anfwer. 

And  for  reducing  fuch  Fractions  as  this  given,  whofe  Terms  have 
fo  many  places,  I  take  this  to  be  the  raofl  eafy  and  fpeedy  Way  of 
reducing  them  to  Decimals  :  and  if  your  Fable  of  Logarithms  were 
to  100000,  or  where  the  Numerator  is  a  place  lefs  than  the  Deno¬ 
minator,  the  Rule  would  in  moft  Cafes  be  exad  enough. 

Prop.  5.  What  is  the  Product  of  one  Vulgar  Fraction  by  another, 
giving  the  Anfwer  in  a  Decimal  Fraction  ? 

Rule.  Add  the  Log.  of  the  one  Fra&ion  to  the  Log.  of  the  other 
found  as  per  the  ift  Prop,  and  look  for  the  total  Log.  in  the  Table, 
againft  which  ftands  the  Decimal  required. 

Example .  What  is  the  Product  of  >444  hy  *444  ? 

>444  its  Log.  as  before  ~  1.8789427 
ttt4  its  Log . ~  2.8890803 


The  Product  for  Anfwer  is  .05862,  whofe  Log.  is  2.7680230 

And  thus  Ws  plain,  that  knowing  by  the  Rules  delivered  how  to 
find  the  Logarithms  of  Vulgar  and  Decimal  Fractions,  they  may  be 
multiplied  or  divided  limply  or  promifcuoufly.  For, 

6.  Suppofe  it  were  required  to  divide  .05862  by  >444  : 


If 
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If  from  the  Log.  of  .05862,  which  is  =  2.7680230 
You  take  the  Log.'vrfr,  which  is  =  2.8890803 


The  Remainer  is  the  Los.  of  .75:67,  or  7  ~ 

o(-\Ur,  viz.. - - - - - j  =2-8789427 


Which  proves  the  Operation  above. 

7.  By  what  is  above  laid,  it  will  follow,  that  the  Powers  or  Roots 
of  Vulgar  Fra&ions  are  eafily  found  by  multiplying  the  Log.  of  the 
V ulgar  Fraction  affigned  as  a  Root,  by  2,  3,  4,  5,  6,  &c.  to  obtain  the  ‘ 
Power ;  or  by  dividing  the  Log.  of  the  Vulgar  Fra&ion  affigned  as 
a  Power,  by  2,  3,  &c.  to  obtain  the  refpedtive  Roots.  And  this  I 
take  alfo  to  be  the  eafieft  and  briefed:  Way  of  finding  the  Powers  or 
Roots  of  Vulgar  Fractions  ;  efpecially  where  the  Terms  confift  of 
3,  4,  or  5  places,  and  your  Table  of  Logarithms  is  large  enough. 


Sect.  IV.  The  Explanation  of  my  Talk  of  Logarithms, 
whofe  Method  fomewhat  differs  from  Briggs,  Norwood, 
and  fome  others.  2diy,  Of  the  Arithmetical  Complements  of 
Logarithms .  5  d  ly.  Of  Parts  Proportional  and  Differences: 
And ,  4thly,  How  to  enlarge  the  Talks  of  Logarithms  feve- 
ral  Ways . 

1.  r  |  TIE  eafieft  Tables  for  a  Learner  to  ufe,  are  thofe  that  have 
JL  the  Indices  put  down,  and  Logarithms  to  the  Natural 
Numbers  which  are  intirely  placed  fucceffively.  But  I  would  here 
explain  to  him  another  kind  of  Table  placed  without  the  Indices, 
and  which  have  not  the  Units  place  of  the  Natural  Number  with  the 
reft,  but  over  the  refpective  Logarithm  (this  is  the  beft  Method,  and 
which  I  have  therefore  obferved  in  my  following  Table  of  Loga¬ 
rithms)  thus. 


Numb , 

\ 

' 

0 

1 

2 

3 

4 

&r 

to  9 

522 

717*9705 

7177537 

71783 69 

7179200 

718003  2 

523 

7185017 

7185847 

7186677 

7187507 

7188337 

524 

7 I933I3 

7194*42 

7194970 

7195799 

7196627 

525 

7201593  1 

7202420 

7203247 

7204074 

7204901 

In 
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In  cafe  fuch  a  Table  as  this  is  to  be  ufed  ;  you  muft,  for  exam¬ 
ple  to  find  the  Logarithm  of  5244,  put  down,  1/?,  3  for  your  In¬ 
dex,  as  per  the  Rules  in  the  fixth  Paragraph  of  the  firft  Se£t  of  this 
Chapter. 

2 dly>  Having  found  524,  (the  three  firft  Figures  of  your  Natural 
Number  given  toward  the  left  hand)  call;  your  eye  in  the  Line  to¬ 
ward  the  right  hand,  till  you  come  under  the  Figure  in  Units  place 
of  the  Number  given,  (here  4)  where  againft  524,  and  under  4, 
you  have  the  Log.  required  :  for  the  Log.  of  5244  is  3.7196627. 

So  the  Log.  of  5223  is  3.7179200  ;  and  that  of  523  —  2.7185017 : 
the  Log.  of  the  laft  Natural  Number  having  all  its  places  found  to¬ 
gether  under  Number ;  the  Log.  againft  523,  and  under  o,  is  that 
fought,  &c. 

Thefe  Logarithms  in  Mr.  Briggs’s  firft  and  large  Table,  alfo  in 
Norwood  and  fome  others,  ftand  thus  ;  (tho  they  take  up  much 


room.) 

N° 

Log. 

N° 

Log. 

NQ 

Log. 

522 

2.7176705 

5221 

37177537 

5231 

3.7185847 

523 

2.7185017 

5222 

37!78369 

5232 

3.7186677 

524 

2.7193313 

5223 

3.7179200 

5233 

3.7187507 

525 

2.7201593 

5224 

37i80032 

5234 

37188337, 

II.  The  Arithmetical  Complement  of  a  Logarithm,  is  that  which  will 
make  it  10.00000005  fo  that  to  find  the  Complement,  the  Loga¬ 
rithm  given  muft  be  deducted  from  the  10. o,  &c. 

Now  the  beft  way  to  fubftradt  this 
(not  according  to  the  common  way,  10.0000000 

but)  to  take  every  Digit  of  the  Sub-  Log.  given—  3.7204901 

trahend  from  9,  except  that  in  Units  — - 

place,  which  take  from  10:  And  to  Its  Compl.Arith.  —  6.2795  099 
do  this,  you  may  begin  at  either  end  to  fubftrad. 

The  Complement  Aritfu  is  often  ufed  in  Analogies  wrought  by 
Artificial  Numbers,  to  prevent  Trouble  and  Confufion  :  For  inftead 
of  fubftra&ing  a  Logarithm  from  the  Sum  of  two  others,  it  is  ufual 
to  add  the  Complement  Arithmetical,  and  from  the  Sum  of  the 
three  Logarithms  to  abate  Radius  or  10.0  from  the  Index  of  that 
Sum  ;  which  gives  the  fame  Anfwer  as  tho  you  had  deducted  the 
Logarithm  of  the  firft  Number. 

To  inftance  in  a  common  Queftion  in  the  Rule  of  Proportion  : 
If  I  give  /.  25  :  10  :  —  for  48  Yards  of  Cloth  5  what  will  15  coft 
at  that  rate  ?  [Tt]  Yards 
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Yards  48,  its  Logarithm  =  1.6812412 

/.  25.5,  its  Logarithm  =  1.40654027 
Yards  15,  its  Logarithm  =  1. 17609123 

Sum  2.5826314 

From  which  dedufting  the  firft  Log.  the  \  onn.n, 

Remainer  is  that  of  lq.96%,  viz,. -  )  9 

This  by  the  Complement  Arithmetical  is  done  thus  : 

48.  Compl.  Arith.  =  8.3187588 
25.5  :  :  its  Log.  .  .  —  1.4065402 
15,  its  Log . ==  1.1760912 


Sum  abating  10  in  the  Index,  the  Log.  of  7 

7.968  the  Anfvver  as  before - J  ^9 

Thefe  kinds  of  Operations  are  much  ufed  in  Trigonometry,  with 
the  Logarithms  of  Natural  Sines,  Tangents,  &c. 


III.  Of  Differences  and  Proportional  Parts . 

1.  By  the  Differences  is  meant  the  Differences  of  the  Logarithms 
of  2  Numbers  immediately  and  numerically  fucceeding  one  another, 
or  the  Differences  of  the  Produ&s  of  fuch  Numbers  multiplied  by 
10. 

2.  By  Proportional  Parts  you  are  to  underhand  one  or  more  tenth 
Parts  of  thofe  Differences.  And  thefe  are  applyYi  in  Pra&ice  thus  : 


IV*  When  you  'would  find  the  Logarithm  of  any  Number  that  is  greater 
than  what  is  contained  in  the  fubfequent  Table  of  Logarithms ,  and  you 
would  do  this  by  the  help  of  the  "Table  of  Differences  and  Parts  Pro¬ 
portional. 

Suppofe  you  were  to  find  the  Logarithm  of  51716:  fee  the 
Operation. 

I  find  in  the  T able  the  Log.  of  5171  or  5171  o,"^ _ 


which  is 


7135745 


And  of  the  next  Number  5172  or  51720  =7136585 


The  Difference  of  thefe  Logarithms  is  =  840  Diff. 

Which  found  in  the  Table  of  Differences  (fol-  504  Add. 

lowing  that  of  the  Logarithms)  right  againft  ~T77^:~  e,.m 
that  840  and  under  6  (the  Digit  in  Units  place  7  a  4P 

of 
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of  the  Number  given)  you  find  the  Proportional  Part  504  ;  which 
added  to  the  Logarithm  of  5171,  the  Sum  is  that  of  5171  6,  wdiich 
with  its  proper  Index  is  4.7136249.  You  may  prove  the  'Truth  of 
this  by  dividing  51716  by  7,  the  Quote  is  ~  7338  ;  to  the  Log. 
of  which  if  you  add  that  of  7,  the  Sum  is  the  Log.  of  51716,  as 
above. 

2.  To  f  rove  the  "Truth  of  any  Logarithms  in  the  Table ,  without  the  Ta¬ 
ble  of  Proportional  Parts :  as  thofe  of  7000  to  7010  exclusive. 

The  Difference  between  the  Logarithms  of  700  and  701,  or  7000 
and  7010,  is  6200. 
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9 
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7009 

By  this  it  appears,  that  the  Difference  between  the  Logarithms 
of  7000  and  7010  being  divided  into  10  parts,  1  Tenth  is  620,  the 
Part  to  add  to  the  Logarithm  of  7000  to  give  the  Logarithm  of 
7001  ;  2  Tenths  added  to  the  Logarithm  of  7000,  gives  the  Loga¬ 
rithm  of  7002;  3  Tenths  of  the  Difference  6200,  which  is  i860, 
added  to  8450981  (the  Log.  of  7000)  giveth  8452841  z=z  the  Lo¬ 
garithm  of  7003,  &c. 

And  if  you  would  have  the  Proportional  Part  immediately  to 
make  the  Log.  of  7000  that  of  7008,  it  is  only  multiplying  a  Tenth 
of  the  Difference  (which  here  is  620)  by  8,  and  the  Produd  is  the 
Proportional  Part  4960  ;  which  added  to  8450981  =  the  Log.  of 
7000,  the  Sum  is  8455941  =  the  Log.  of  7008  required.  And 
thus  the  9  Logarithms  between  7000  and  7010  exclulive,  are  exa¬ 
mined  and  proved  :  And  fo  may  any  other  without  a  Table  of  Dif¬ 
ferences  and  Proportional  Parts,  or  by  even  calculating  or  examining 
thofe  at  the  fame  time. 

[t  1 2  ]  3. 


z<58  Complements,  Proportional  Parts,  Ch.7. 

3.  To  augment  the  Talk  of  Logarithms ,  fo  as  to  make  that  which 
extends  only  to  fhew  the  Log.  of  any  Natural  Number  under  1000a, 
fubfervient  to  give  that  of  any  Number  under  100000,  &c.  without 
the  Table  of  Parts  Proportional.  For  example  ; 

•  1.  To  find  the  Log.  of  6473 6. 

The  Log.  of  6473  or  64730  is  s  8111056 
Of  6474  or  64740  is  s  8111727 

The  Difference  s  671 
A  Tenth  of  that  Difference  (being  the  Proportional?  67.1 
Part  for  1,  that  is  to  make  the  Log.  of  6473  1) - J  6 

Which  multiply  by  6  (the  Place  of  Units  in  the? 

given  Number)  produceth— - - j  4°2-^ 

Or  becaufe  the  .6  is  above  one  half,  you  may  make) 

the  Proportional  Part  for  6  (in  Units  place  of  the>  403 

Number  given) - 3 

Which  added  to  the  Log.  above  of  64730,  viz,. - 811105:6 

The  Sum  is  the  Log.  of  64736  or  Anfwer  s  4.8111459 
For  as  10.  671  : :  6.  403  fere. 

i.  e.  As  the  Number  of  Cyphers  added  to  the  Natural  Number  in 
your  Table  with  a  1  before  fuch  (o)  towards  the  left  hand  ; 

Is  to  the  Proportional  Part,  or  Difference  of  the  2  Logarithms  : 

So  is  the  Figures  towards  the  right  hand  exceeding  the  Places  for 
which  your  Table  is  calculated. 

To  the  Proportional  Part  to  be  added  to  the  Log.  to  anfwer  thofe 
Figures. 

2.  To  find  (by  a  Table  which  has  only  the  Logarithms  to  Num¬ 
bers  under  10000)  what  the  Logarithms  are  for  all  Numbers  under 
1000000  :  For  inftance  what  is  the  Log.  of  647365  ? 

Log.  of  647 300  is  s  8111056 
of  647400  is  —  8111727 

Differences  671 
thereof,  there  being  100  difference  be-  ?  ^ 

tween  the  Nat.N0  of  which  thefeareLogs.  j  *' 

This  multiplied  by  65  (the  z  places  toward  the  ? 
right  hand  exceeding  the  Compafs  of  the  Table)  j 


Produceth  s  436.15 

Which  added  to?  o  T  T  T  _  ^ 
t  ^  >0111050 

Log.  6473003 - - — . 

Sum  =  81 1 1492  s  the  Log.  of  647365 

For ioo.  671 ::  65.  436.15  the  ,15  may  be  omitted.  3.  To 
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3.  To  find  (by  a  Table  which  has  only  the  Logarithms  to  Na¬ 
tural  Numbers  not  exceeding  10000)  what  the  Logarithms  are  for 
all  Numbers  not  exceeding  10000000000.  For  example, 

I  would  know  the  Logarithm  of  2966820514. 

As  before,  the  Log.  of  the  moft  places  to— ^  Nat.  N°.  Logarithms. 

wrards  the  left  hand  of  the  Number  ( 

•  1  rp  j  »  •  rf*  2066^000000  4/217  ^  I 

given,  contained  in  my  1  able  is  ol(  7  m/  / 

2966,  which  is  alfo  of - - ^ 

The  Log.  of  the  next  Number  is  of  2967,7 

or  0f_ _ _ _ _L  J2967000000  =  4723 1 7) 

The  Difference  of  thefe  Logarithms  is  —  1464 

Which  Difference  divided  by  1000000  that  each  Unit} 
may  have  its  Proportional  Part  of  that  Difference,  > 


that  for  1  is- 


.001464 


8205 14 


S' 

Butbecaufe  theNumber  given  requires 8 205  i4of  thofe} 

Parts  for  its  Part  Proportional,  therefore  I  multi- > 

ply  the  Difference  (as  per  the  former  Rules)  by —  j  - 

And  the  Produft  is  the  Part  Proport,  for  820514  =  1201.232496 
Which  (omitting  the  Decimal  as  ufelefs)  added  to*ji 

the  Log.  of  2966000000  as  above,  which  is —  ^47 2 1  /  1 
The  Sum  is  the  Logarithm  fought,  viz,.  4722912  ■ 
Which  having  a  proper  Index  put  before  it,  ac¬ 
cording  to  the  Number  given,  as  per  the  5  th  Rule 
of  the  firft  Se£t.  of  this  Chapter  : 

The  Log.  of  2966820514  is  found  =  9.4722912 


I  have  in  this  laft  Example  made  this  matter  fo  very  plain,  that  I 
need  add  nothing  for  that  end  ;  only  to  obferve, 

ift,  That  the  Log.  of  any  Number  is  the  fame,  tho  that  Number 
have  never  fo  many  Cyphers  added  to  its  right  hand.  And  there¬ 
fore  in 

Example  1.  of  this  Head,  I  call  the  Log.  of  6473,  which  is 
8111056,  the  Log.  of  64730. 

In  Example  2.  I  call  the  fame  Logarithm  that  of  647300.  And 
In  Example  3.  I  call  the  Log.  of  2966  (which  is  472171 1)  the 
Log.  of  2966000000,  making  up  the  reft  of  the  Places  toward  the 
right  hand  (for  which  I  have  no  Logarithms  in  my  Table)  with 
Cyphers. 

2 d/y,  (As  in  the  laft  Example)  whatever  Number  of  Cyphers 
thofe  are,  I  cut  off  fo  many  Places  of  the  Difference  of  the  Loga¬ 
rithms,  &c. 


And 
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And  thus  I  have  endeavoured  to  make  this  Part  (which  has  been 
omitted  by  1110ft  others)  very  intelligible,  by  (hewing  how  to  prove 
the  Truth  of  Logarithms,  or  find  thofe  to  Numbers  that  are  large 
by  the  Differences  and,  Parcs  Proportional,  as  they  are  found  in 
Tables  for  that  purpofe  :  And  have  alfo  moft  eafily  and  plainly 
flhew’d  how  Logarithms  of  large  Numbers  are  found  without  fuch 
Tables  of  Differences  and  Proportional  Parts.  It  remains  next  to 
fhew, 

1 .  How  to  find  Natural  Numbers  to  large  Logarithms  by  the  Tables  of 

Differences  and  Parts  Proportional. 

2.  Plow  to  do  the  fame  without  fuch  Tables  of  Differences  and  Parts 

Proportional. 

4.  To  find  the  Natural  Numbers  to  Logarithms  beyond  the  Compafs  of 
your  Table ,  by  the  Differences  and  Parts  Proportional. 

I  would  know  the  Natural  Number  to  the  Logarithm  4.81 11459 
See  the  Operation. 

The  Logarithm  given  =  8111459 

The  next  Log.  in  the  Table  lefs  than  that-^ 

given  is  the  Log.  of  6473,  (which  are£ _  « 

the  four  ft rft  Places  towards  the  leftC"  1 11056 
hand  of  the  Number  required)  viz,.  ^ 

The  next  Log.  in  the  Table  greater  than 7 _ Q 

the  laft  (being  that  of  6474)  is- - j  lll727 

The  Difference  of  the  2  firft  Logarithms  =  403 
Difference  of  the  2  laft  Logarithms  =  6 71 

Now  to  find  the  5  th  Figure  of  the  Number  fought,  or  that  in 
Units  place,  (the  Index  of  the  Log.  given  (hewing  that  it  hath  but 
5  places)  look  for  the  2d  Difference  under  [ Differences ]  in  the  Table 
of  Proportional  Parts,  and  you’ll  find  the  next  it  (greater)  to  be 
672.  Then  look  in  the  fame  Line  towards  the  right  hand,  and 
you’ll  find  the  ift  Difference  403  ;  and  at  tire  head  of  that  Column 
(lands  ( 6 )  which  put  in  Units  place,  gives  64736  for  the  Number 
fought.  This  proves  the  Truth  of  the  ift  Example,  laft  above- 
faid. 

5.  To  find  the  Natural  Numbers  ( tho  very  large )  to  any  Log.  given, 
without  the  Tables  of  Parts  Proportional. 

What  is  the  Natural  Number  to  the  Logarithm  9.4722912  ? 

I  find  the  Logarithms,  and  take  the  Differences  as  above  thus. 


The 
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The  Log.  given  (without  the  Index)  is  4722912  a 

The  next  lefs  in  the  Table  (\vhich7  Ji^  -lifter.  1201 

is  the  Log.  of  2966)  is - j47 2I7IJ 

The  next  Log.  (greater  than  the^  =  2d  Differ.  1464 

laft)  is - - - 34723175 

Now  whereas  the  Index  fhews  the  Natural  Number  required  to 
have'  10  places,  and  there  being  only  the  firft  4  found,  there  wants 
6  places,  w;hich  with  a  Unit  towards  the  left  hand  is  —  1000000  : 
therefore  I  fay.  As  the  2d  Difference  is  to  1000000  :  : 

So  is  the  iff  Difference  to  the  reft  of  the  Nat.N°  required,  /.  e. 

1464.  1000000  :  :  1201.  820514. 

Which  820514  placed  towards  the  right  hand  of  thd  2966  found  in 
the  Table  as  above,  is  together  29668205 14  ~  the  Anfwer. 

But  the  Logarithms  of  7  places  being  too  few  to  find  fo  large  a 
Natural  Number  by,  makes  the  Differences  of  too  few  places  ;  and 
confequently  the  4th  Proportional  in  the  laft  Analogy  will  fall  fome- 
what  fhort,  if  done  by  a  Table  having  only  7  places.  How  ever, 
the  Example  fhew^s  the  true  Method  of  proceeding  in  this  Cafe, 
which  is  all  here  intended. 

This  laft  Example  was  defigned  to  prove  the  Truth  of  the  third  ; 
where  .23  2496  being  omitted,  if  that  Decimal  be  annexed  to  the 
1201,  the  third  in  the  laft  Analogy,  it  will  then  be  divided  by  the 
1464,  and  produce  the  true  Quotient  820514  exa&ly. 

Se  ct.  V.  The  Ufe  of  Logarithms  in  J living  Queflions 

of  Compound  Inter  eft 


Queft.  i.^iX  J  HA  T  is  the  Amcunt  of  1.  10  in  130  Years,  at  5 
V  V  per  Cent  ? 

Rule. ]  Multiply  the  Log.  of  E  cample. 


1.05  (which  is  1 7.  and  its  In- 
tereft  for  a  Year,  which  in 
the  fubfequent  Queftions  I  call 
the  Ratio)  by  130,  (the  NQ 
of  Years)  and  the  Product  is 
the  Log.  of  the  Amount  of 
/.i  in  130  Years. 

To  this  Log.  add  that  of 
l.io  =  the  Principal  ;  and  the 
Sum  is  the  Log.  of  the  Anfwer, 
•viz.  of  /.  5684  409  =  the  A- 
mount  required. 


1.05,  its  Log.  is  =0.0211893 
Multiply  by  Years  130 

/. - 

Amount  of  i/O  =2  568.4,"} 
ini3oYears.J  its  Log.  f  2.754^090 

To  which  add  the  Log.  1 
of  the  Princip.  10  /.  J  1,0 

Sum  or  Log.  of  1  , 

5684.402——  j  3-754^°Po 

Queft. 
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Quell.  2.  What  is  the  prefent  Worth  of  /.  5684  :  8  :  2  4  (or  of 
7.5684.409)  due  at  the  end  of  130  Years? 

Rule!]  Find  the  Logarithm 

Example. 


of  the  Amount  of  7.  1  for  130 
Years,  as  before. 

Subflrad  the  Log.  of  that 
Amount  from  the  Log.  of  the 
Sum  whofe  prefent  Worth  is 
required,  and  the  Remainer 
is  the  Logarithm  of  the  pre¬ 
fent  Worth,  as  per  Marg. 

So  I  find  7.  5684.409  to  be 
received  130  Years  hence,  is 
worth  ho  in  prefent  Money  ; 
which  proves  the  i  ft. 


Ratio  =  1.05,  its  Log.zrro  02 1 1S93 

Multiply  by . 130 

Product,  or  Amount  of ) - - 

7. 1  in  130  Years  “>  2.7546090 

568.4  ;  its  Log. - j 

Which  lad,  dedud  from 7 
the  Log.  of  7.  5684.409  jL754  °^° 
And  the  remaining 
Log.  is  that  of  7.  10, 
the  Anfwer - 


■I. 0000000 


Quefl  3.  What  is  the  Amount  of  the  Leafe  or  Annuity  of  7. 25  per  ann. 
in  21  Years,  according  to  its  utmofl  Improvement  at  5  per  Cent  7 
Rule!]  Find  the  Amount  of 

Example. 


h  for  21  Years,  as  above. 

2.  Then  from  the  Log.  of 
the  Amount  lefs  1,  dedudt 
the  Log.  of  the  Ratio  lefs  1  ; 
and  the  Remainer  is  the  A- 
mount  of  7.i  Annuity  in  21 
lrears. 

3.  Add  to  the  lafl  Log.  that 
of  25  the  Annuity, and  the  Sum 
is  the  Anfwer,  or  7.  893,  the 
Amount  of  25  per  ann.  in  21 
Years. 


Ratio  1.05,  its  Log.  ~  0.0211893 

Multiply  by  Years . 21 

Product,  or  Amount  of) - - 

7.i  in  21  Years  2.786  ;  >0.444975  3 
its  Log. - j 

1.786  —  the  Amount^  00 
lefs  1  ;  its  Log. - j-°-*5i88i5 

1.05  ~  Ratio,  lefs  1 

=  -05  ;  its  Log. - 

Which  lafl  deducted,- 
there  refls  the  Log.  of£ 

7.35.72,  the  Amount^1, )52PXI5 
of  7.i  per  an.  in  2iYrs*  ^ 

To  which  adding  the 7 
Log.  of  25  the  Annu.J  1,3979A:00 
The  Sum  is  the  Log.  of) 

7.  893  the  Amount  of  >2 .95 08  5  15 
the  Annuity  for  Anfw.J 


^2^6989700 


Quell. 
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Queft.  4.  What  is  the  prefent  Worth  of  a  Leafs ,  or  Annuity,  ol  /.  25 
per  annum,  to  continue  2 1  Years  at  5  per  Cent.  Intereft  ? 

Rule?.  Find  the  Amount  of  r,  7 

/.I  in  2 1  Years,  as  111  the  lait  2  *. 

2.785  —  the  Amount 

of  /.i  in  2i  Years  (as ^>0.44497 5  3 
above)  its  Log.- 


Queftion. 

idly ,  To  the  Log.  of  that 
Amount  add  the  Log.  of  the 
Ratio,  lefs  1. 

idly,  Subftrad  that  Sum 
from  the  Log.  of  the  Amount, 
lefs  1  ;  and  the  Remainer  is 
the  Log.  of  the  prefent  Worth 
of  hi  Annuity  to  continue  21 
Years. 

4 thly.  To  the  lafl  Log.  add 
that  of  the  Annuity  given,  and 
the  Sum  is  the  Log.  of  the 
prefent  Worth  required. 


00 


.05  =  Ratio  lefs  1,  its7  ^  o 
Log. - L—.f±_6?%97 

Sum  = . 1. 143  9453 

1.785  =  Amount,  lefs 7  of) 

1,  its  Log. - - - j°-25l88^ 

RedstheL0g.0fl2.82  i/-} 
which  is  the  prefent^ 

Worth  of  h  1  per  ann\J”10^^^ 
to  continue  2 1  Years  ^ 

To  which  add  the  Log. 7 
of  A25  the  Annuity  yl'39794r00 

And  the  Sum  is  the 
Log.  ol  the  Anfwer ^>2.505 8752 
/.  320.527,  which  is 


Queft.  5.  What  Annuity  or  Leafe  will  the  Snm  of  /.  320.527,  or 
/.320:  10:  5  7  purchafe,  to  continue  21  Years,  allowing  the  Pur- 


chafer  5  per  Cent  ? 

Rule.]  Find  the  Amount  of 
hi  in  21  Years,  as  in  the  ift, 
&c.  Queftion s. 

idly.  To  the  Log.  of  that 
Amount  add  the  Log.  of  the 
Ratio  lefs  1,  as  in  the  laft. 

3  dly.  From  that  Sum  dedud 
the  Logarithm  of  the  Amount 
lefs  1,  and  the  Remainer  is 
the  Log.  of  the  Annuity  that 
hi  will  purchafe  for  21  Years. 

4 thly,  To  the  Log.  of  the 
Annuity  of  /.  1  add  the  Log.  of 
the  Purchafe-Money,  and  the 
Sum  is  the  Log.  of  the  Annuity 
fought  here  /. 25  per  ann.  as  per 
the  Work  in  the  Margin. 


Example. 
2.785  the  Amount  of  /.i7 
in  21  Years,  its  Log.  j 
.05  =  Ratio  lefs 


its  Log.- 


°-444P75  3 

*^2.5989700 


Sum . =  143945  3 

1.785  ==  Amount,  left?  g8 
1,  dedud  its  Log. —  j 
Refts  the  Log.  of  the' 

Annuity  that  1. 1  will( 
purchafe  for  2 1  Years, 
viz,,  of  .078,  which1 
Log.  is- 


■2.8920538 


320.527  the  Purchafe-Mo¬ 
ney,  its  Log.  add  — 


2.5058752 


7.2.5  per  ann.  the  Annuity  re-*i 

‘  *  5-i. 


[Uu] 


quired,  whofeLog.  is  the  r*  I -3  979400 
Sum  of  the  2  laft  Logs. 


Queft. 
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Queft.  6.  What  is  ail  Eftate  worth  in  Fee,  which  contains  Ara¬ 
ble  Land  1.6  o  per  am.  Underwood  which  once  in  15  Years  is  worth 
/  200,  and  there  is  alfo  Timber  which  ftis  computed  after  30  Years 
Growth  will  be  worth  l.iooo  ? 

j Rule.]  The  Arable  Land  at  20  Years  Purchafe  T  I2Q0  _ _ _ _ 

is  worth - 5  * 

idly,  l.  200  (the  fir  ft  for  the  Underwood) 
due  15  Years  hence  at  6  per  Cent,  by  the 
Logarithms  (as  per  the  2d  Queftion)  is 
found  thus  :  1.06  its  Log.  =  0.0253058 

Multiply  by  Years . 15 


*•397  =  Amount  of  Li  in  nj  ],  8?0 

Years,  its  Log. -  - J 

Which  taken  from  the  Log.  of  7 

,  r  2.30. 

/.  200 - - J 


10300 


}  ..,>.4450  =  I**  ollS,:,: 


^dly.  By  the  fame  Rule  the  prefent  Value  of  /. 200  7 
due  30  Years  hence  is-- - - - J 


34 :  1 6  :  — 


4 thly,  By  ditto  Rule  the  Value  of  the  3d  200  due  7  .  . 

45  Years  hence,  is-——-— - S 

$thly.  The  Value  of  the  4th  l. 200  due  60  Years  7  ^  . 

hence,  is  per  ditto  Rule - J 

6thly ,  The  Value  of  /.  1000  for  the  Timber  due  7  2. 

3.0  Years  hence,  is  in  prefent - J  4 ' 


The  Sum  of  which  fix  Articles  is  the  Anfwer  near  ^ 

enough  (for  'tis  needlefs  in  this  Purchafe  to  >1512:18: 
take  notice  of  the  5th  200/)  -  - . * 


'•’-V 


QuefL 
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Queft.  7.  What  Annuity  fay  able  Quarterly ,  will  l.  320.527  fur  chafe, 
to  continue  21  Years  at  5  fer  Cent  ? 


-0.4449815 


Rule .]  Firft  take  a  fourth  of 
the  Log.  of  the  Ratio.  . 

'idly.  Multiply  that  4th  by 
the  Quarters  in  the  Years  gi¬ 
ven,  and  that  gives  the  Log. 
x>f  the  Amount  of  l.i  for  thofe 
Quarters. 

%dly,  To  the  Log.  of  that 
Amount  add  that  of  the  Rate 
fer  Quarter  lefs  1. 

4 thly.  From  that  Sum  de- 
dud  the  Log.  of  the  Amount 
for  the  Quarters,  lefs  1  ;  and 
the  Remainer  is  the  Log.  of 
the  Annuity  that  /.  1  will  pur- 
chafe  for  21  Years  payable 
quarterly. 

5  thly,  To  the  Iaft  Log.  add 
that  of  the  Purchafe-Money, 
and  the  Sum  is  the  Log.  of  the 
Anfwer. 

By  this  Example  it  is  ob¬ 
vious,  that  the  /.  320.527  will 
purchafe  but  6 1  fer  Quarter, 
at  the  Rate  of  24  /.  fer  ann. 

Whereas  by  the  5  th  Queftion 
it  appears,  that  Sum  will  pur¬ 
chafe  /.  2  5  fer  ann.  if  payable 
yearly.  So  that  there  is  Li 
fer  ann.  difference  in  that  Purchafe  between  receiving  the  Rent  quar¬ 
terly  and  yearly,  the  Purchafer  having  the  Ufe  of  the  Quarters 
Rents. 


Examfle. 

1.05  the  Ratio,  its  Log.  0.0211893 
A  4th  of  that  Log.  wch) 
is  the  Log.  of  1. 012,  >0.0052974 
the  Rate  fer  Quarter  j 
Which  Log.  multiply  by  ^  %  t 

the  Quarters  in  2 1  Yrs*  j .  ^ 

And  that  produceth  the- 
Log.  of  2.785  ~  thei 
Amount  of  l.i  for  84! 

Quarters,  viz,.— 

To  which  Log.  add^ 
that  of  .012  =  Rate>2. 079181 2 
per  Quarter,  lefs  1  j~ 

Sum . 2.5241528 

1.785  =  the  Amount, 7  00 

lefs  1,  its  Log.  dedudj  °'2^ 1  ** 

Refts  theLog.of  .0 1872/^ 

=  the  Annuity  thatf  0 

/.i  will  purchafe,  pay-C -2^22  1 * 
able  quarterly,  viz,.  ^ 

To  which  Log.  add  7 
that  of  /.  320.527  the >2.505 8752 
Purch.Mony,  which  isj 
And  the  Sum  is  the  7 
Log.  of  /.5,  the  Quar-S-o.778  i575 
terly  Payment  requir’d  j 


Queft. 


[U  u  2] 
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Quell.  8.  What  is  the prefent  Worth  of  1.  24  per  ann.  payable  by  equal 
Quarterly  Payments ,  to  continue  21  Years  ? 


Rule .]  Firil  find  the  Amount 
of  /.i  for  84  Quarters,  as  a- 
bove. 

idly.  To  that  Log.  add  the 
Log.  of  the  Rate  per  Quarter 
(found  as  above)  lefs  1. 

3  dly,  Dedud  that  Sum  from 
the  Log.  of  the  Amount  lefs 
i,  and  the  Remainer  is  the^ 
Log.  of  the  prefent  Worth  of 
/ 1  per  Quarter,  to  continue 
84  Quarters. 

4 thly.  To  that  Log.  add 
that  of  1.6  per  Quarter,  (as  the 
4th  of  24  per  ann.)  and  the 
Sum  is  the  Log.  of  the  prefent 
Worth  of  the  Annuity  given, 
payable  quarterly. 

efhis  proves  the  'truth  of  the 

lafl  Queftion. 


Example. 

Rate  per  Quarter  found? 

as  above,  is - $ 

2.785—  the  Amount  of  ) 

/.i  for  84QU™  (found  >0.44498 1 5 
as  above)  its  Log. —  3 
.012  =  the  Rate  per 3 
Quarter  lefs  1,  its  >2.079181 2 

Log.  Add - 3 

Sum  of  thofe  2  Logs.  2^5241628 

x.y85=the  Amount  a-? 
bove,  lefs  1, dedud  its  >0.25 18815 

Logarithm - - j 

Reds  theLog.  of  /.  5  3 .42  ^ 

—  Prefent  Worth  ofCi.7277iB7 
/.  i  per  Quarter,  toC 

continue  21  Years - 

6 1.  per  Quarter  (as  per  3 

the  Annuity  given)  >0.7781575 

its  Log.  Add - 3 

AndtheSum  istheLog.7  a  -  6i 

of  320.527  the  Anfw.J  J  J 


Queft  9.  In  an  Account  of 
Confequence  *tis  found  that 
/.  5684.409  is  the  Amount  of 
10/.  Compound  Interefi  at  5 
per  Cent,  what  Time  was  re¬ 
quired  for  that  Increafe  ? 

Rule. J  From  the  Log.  of  the 
Amount  dedud  that  of  the 
Principal  put  out. 

2 dly9  Divide  the  remaining 
Log.  by  the  Log.  of  the  Ratio, 
and  the  Quotient  is  the  Years 
required.  See  the  Operation. 


Example „ 

/.5684.409  its  Log.  ....  3-75460^0 
10/.  the  Principal,  its? 

Log.  Dedud  j 


Quo. 
o 


So  the  Anfvver  is 
130  Years. 


635670 


Queft. 
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Queft.  10.  In  a  certain  Account  l.  5684.409  is  charged  as  the 
Amount  of  10  l.  in  130  Years  Compound  Intereft  :  But  upon  a 
T ryal  the  Simple  Intereft  being  only  allowed  according  to  the  Rate 
agreed  on,  whence  the  faid  Amount  is  computed  ;  now  it  not  ap¬ 
pearing  by  any  Bond,  or  Entry,  what  Rate  or  Intereft  was  rec¬ 
koned,  the  Queftion  is  how  that  may  be  found  cut  ? 

Rule~]  From  the  Log.  of  the 
Amount  dedud  that  ot  the 
Principal  put  torth. 

idly.  Divide  that  remaining 
Log.  by  the  Number  of  Years, 
and  the  Quote  is  the  Log.  ol 
l.i  and  its  Intereft  for  a  Year. 

Therefore  fay, 

3 dly,  As  /.i  is  to  /.i  and  its 
Inteteft  found  :  :  So  is  100  to 
100  and  its  Intereft.  Whence 
taking  100,  the  reft  muft  be 
the  Rate  of  Intereft  required. 


Queft.  1 1 .  A  Gentleman  bought  a  Leafe  of /.  25  per  am.  to  con¬ 
tinue  21  Years  for  /.  320.527  :  At  what  Rate  was  Intereft  allowed 
him  per  Cent  l 

To  do  this  by  the 
/•3  20.527,  which  i 
Whence  dedud  the  Log.  of  the  Annuity  given  25,7 

which  is - j-i.J97P4°o 


And  the  Remainer  is  the'  Log.  of  12  821  (or  the  pre-7 

fent  Worth  of  /.  1  per  am.  to  continue  21  Years  ;  >1.107936.2 

•which  note. - - - ) 

Now  to  find  what  Intereft  this  is  reckoned  at,  I  make 
tryal  (as  per  Queft.  4.)  and  find  at  6  per  Cent,  that  the  pro- 
fent  Worth  of  1. 1  per  ann.  to  continue  21  Years  is  11.764  : 
which  being  lefs  than  the  12.821  (the  pre  ent  Worth  of 
/.i  per  ann.  as  above)  I  know  that  6  per  Cent .  is  too  much, 

(for  the  more  the  prefent  Worth  is,  the  lefs  is  the  Rate  of 
Intereft,  and  the  contrary.) 

Therefore  I  make  tryal  at  4  perCent.  and  (by  the  Rules 
under  the  4th  Queftion)  I  find  the  prefent  Worth  of  /a 

per/ 


Logarithms,  take  the  Log.  of 
s - 


b 


505  8762 


Example. 

5684.409  the  Amount,"?  „  . 

its  Log  - - ’|3-754^9° 

10  —  the  Principal,^ 

dedud  its  Log. - j  1  * 

Divide  by  130)  refts  . .  .  2.7546090 
Quoteth  the  Lon.  of  7  0 

/.  1.05,  which  is - j  7:> 

Therefore 

As  1.  1.05  :  :  100.  105 
And  105  lefs  100  ±=±  5  the  Intereft 
required  per  Cent. 


per  am.  at  4  per  Cent,  is  (to  continue  21  Years)  14.03  1  : 
which  being  more  than  the  above  12.821,  I  know  tnat 
4  per  Cent,  is  too  little.  So  that  it  neither  being  at  6  nor 
4,  but  finding  the  Rate  to  lie  between  them,  I  fuppofe 
it  5  per  Cent.  And  trying  by  the  Rules  under  the  faid  4th 
Quell  ion  I  find  the  Log.  of  the  prefen  t  Worth  of  Z.  1  per 
arm.  to  continue  21  Years  is  that  of  12.821,  the  fame  as 

above,  viz,. - 1.1  0793^2 

And  confequently  I  know  that  5  per  Cent,  is  the  Rate  fought. 

Or  thus  to  find  the  Rate  : 

Having  found  the  prefent  Worth  at  4  and  6  per  Cent,  as  above, 
proceed  thus. 

1.  Take  the  Difference  between  the  Years  Purchafe  Y 
given  (or  found  by  the  Logarithms)  which  Years  Purchafe  >12.821 

as  above  are - 7  j 

And  the  Years  Purchafe  at  4  perCent.  found - 14.031 

Which  Difference  is - =  1.2 10 

2.  The  Years  Purchafe  at  4  per  Cent,  are  found  =  14.03 1 

Ditto  at  6  per  Cent,  as  above  are  =  1 1.764 

2d  Differences  2.267 

3.  Say  2.267.  1.210  :  :  2.  1 

2.  e.  As  the  2d  Difference  is  to  the  firft  :  fo  is  2  the  Difference  be¬ 
tween  the  Rates  per  Cent,  (fuppofed)  as  before,  to  1  ■=  the  Propor¬ 
tion  to  be  added  to  the  leffer  Rate  4  to  give  the  Rate  fought  for  ; 
in  which  cafe  the  iff  place  in  the  4th  Proportional  is  fufficient, 
where  (o)  is  next  the  Point  in  the  Decimal,  if  the  Divifion  were  car¬ 
ry  5d  on  farther. 


Queft.  12.  What  is  the  prefent  Value  of  the  Reverfion  of  an  Annuity  or 
Leafe  of  /.  50  per  am.  to  continue  21  Years,  to  commence  after  the 
Expiration  of  7  Years,  at  5  per  Cent .  per  ann.  allowed  to  the  Pur- 
chafer. 

Rule.']  Firft  add  the  Years  (the  7  to  the  21)  make  28. 

‘idly.  Find  the  prefent  Worth  of  the  Annuity  to) 
continue  28  Years  by  the  4th  Queftion,  which-M.74?  :  — :  ~ 
you^ll  find  .  v.1  f 4— ■  ,  j 

idly.  Find 


I  .  '  f  , 
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3^/7,  Find  the  prefent  Worth  of  the  /.  50  per  annftl 
(by  the  Rules  under  the  faid  4th  Queft.)  to  conti- >/.  283  :  6  :  — 

nue  7  Years,  which  is - j 

4^/7,  Dedubt  the  latter  from  the  former,  and  the  ) 

Remainer  is  the  prefent  Worth  of  the  Reverfion  re->/.  461  :  14 :  — ** 
quired - - J 


13.  When  it  is  required  to  purchafe  an  Eft  ate  either  in  Fee  or  for  Tears 
mentioned ,  'with  Money  due  at  any  time  to  come;  as  fuppofe  I  would 
purchafe  an  Annuity  to  continue  14  Years,  with  /.  1000  due  to  me 
at  the  end  of  5  Years  ;  the  Annuity  to  commence  prefently  at  5 
per  Cent. 

Rule.~\  Firft  by  the  2d  Queftion  find  the  prefent*)  ,  ~  _ _ 

Worth  of  /.i  000  due  at  the  End  of  5  Years,  which  is.)  *  ^  3*  10  • 

2^/7,  By  the  5-th  Queftion  find  what  Annuity  to^ 
continue  14  Years  7.783  :  10  will  purchafe  ;  which  >/.  79:  2  per  ann. 


for  Anfwer  you’ll  find  at  5  per  Cent. - \ 

I  need  not  tell  the  Reader,  that  in  cafe  the  Pur¬ 
chafe  had  been  required  in  Fee}  to  divide  the  prefent 
Worth  of  l.iooo  =  I.783.5  by  the  Number  of  Tears 
Purchafe  agreed  on  ;  as  at  20  it  will  be - 


i4Years, 


- -  39  '•  3  -6 

per  ann.  for  ever. 


14.  When  you  would  Fine  off  Rent :  As  fuppofe  a  Leafe  is  /.  90  per 
ann.  and  the  Tenant  is  willing  to  fine  off  /.40  per  ann.  for  his  Leafe 
of  2 1  Years  at  5  per  Cent,  in  this  Cafe  there  is  nothing  to  be  done  but 
by  the  4th  Queft.  find  the  prefent  Worth  of  /.40  per  ann.  to  continue* 
21  Years  ;  which  prefent  Worth  l.  5 12  :  16  :  11  muft  be  given  the* 
Landlord  as  a  Fine,  and  /.  50  per  ann.  muft  be  paid  Annual  Rent. 
On  the  contrary, 

15.  When  you  would  Rent  off  a  Fine :  As  fuppofe  a  Leafe  for  21 
Years  is  to  be  lett  at  /. 50  per  am.  with  a  Fine  of  /.  5 12.845 ;  but  the 
Leafee  not  having  fo  much  ready  Money  to  fpare,  he  is  willing  to 
pay  an  Equivalent  Rent,  and  no  Fine.  To  anfwer  this,  you.  need 
only  to  confider  by  the  Rules  under  the  5th  Queftion,  what  An¬ 
nuity  to  continue  2 1  Years  at  5.  per  Cent,  the  faid  Fine  =  /-5 1 2.846 

will- 
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will  purchafe  ;  which  you’ll  find  /.  40  per  arm.  which  added  to  the 
l.  50,  fhews  that  he  muft  pay  I.90  per  arm.  if  he  pays  no  Fine. 

Thefe  1 5  Queftions  and  Propofitions  contain  the  Fundamental 
Rules  for  folvlng  all  Queftions  of  Compound  Interell:  whatever ; 
and  whomever  doth  thoroughly  underftand  them,  may  be  able  to  give 
a  true  Anfwer  to  any  Queftion  relating  to  Selling  or  Purchafing 
Eftates,  &c.  without  the  help  of  Tables  for  that  purpofe  ;  provided 
he  has  well  learnt  the  Logarithms.  ...  •  v  ...  .  •  T'> . : . 

End  of  Logarithmical  Arithmetic ,  and  its  Ufe. 


- 

.1,  ... 


A  TABLE 


ABLE 


OF  THE 

LOGARITHMS 

TO  ALL 


NUMBERS. 


Not  exceeding  ioooo,  whether  they  be  Intire, 

Broken,  or  mixt  Numbers. 

And  the  Differences  of  Logarithms,  and  the  Parts 

proportional,  whereby  the  Logarithm  of  any  Number  is 
produced  to  iooooo. 

Particularly  ufeful  in  Extracting  the  Square,  Cube, 

&c.  Roots,  and  folving  Queftions  in  Compound  Inte- 
reft,  &c. 


Q-q 


Natural 

Number** 

1 

2 

3 

4 

5 

6 

7 

8 

9 

100 

101 

102 

103 

104 

105 

106 

1 07 

108 

109 

1 10 

111 

112 

1 1 3 

1 T4 
1 J5 

Ji6 

117 

118 

11 9 

120 
I  21 
122 

123 

124 

125 

126 
127 
128 
129 
130 

131 

132 

133 

134 


Artificial  Numbers :  Or, 


o 

0000000 

3010300 

4771212 

6020600 

6989700 

7781512 

8450980 

9030900 

9542425 

0000000 

0043214 

0086002 

0128372 

0170333 

0211893 

0253059 
0293838 
0334237 
03-74265 
041 3927 
0453230 
0492180 
0530784 
0569048 
0606978 
0644580 
0681859 
0718820 
0755470 
0791812 
0827854 
0863598 
0899051 
0934217 
0969100 
1003705 
1038037 
1 072 1 00 
1105897 
1 139433 
1 1 7271 3 

I2°573P 

1238516 

1271048 


0413927 

3222193 

4913^17 

6127838 
7075702 
7853298 
8512583 
9084850 
9590414 
0004341 
004751 1 
0090257 

01.32587 

0174507 

0216027 

0257154 

0297895 

0338257 

0378247 

0417873 

045714° 

0496056 

0534626 

0572856 

0610753 

0648322 

0685569 

0722499 

0759118 

0795430 

0831441 

0867157 

0902580 

0937718 

0972573 
1 0071 51 

Ic4r455 
1 075491 
1 109262 
1 142773 
1176027 

1209028 

1241780 

1274288 


2 

0791812 

3424227 

5051500 

6232493 

7160033 

7923917 

8573325 

91 38138 

9637878 

0008677 

0051805 

00945 09 

0136794 

0178677 

02201 57 

0261245 

0301948 

0342273 

0382226 

0421816 

046104S 

0499928 

05384^4 

0576661 

0614525 

0652061 

0689276 

0726175 

0762762 

0799045 

0835026 

0870712 

0906107 

0941216 

0976043 

1010593 

1 04487 1 

1078880 

1112625 

1 1 46 1 1 o  > 

1179338 

1212314 

1245042 

1277525 


3 

1139433 

3617278 

5185139 

6334684 

7242759 

7993405 

8633229 
9190781 
9^84829 
0013009 
0056094 
0098756 
01 41 003 
0182843 
0224284 
0265333 
0305997 
0346284 
0386202 
0425755 
0464952 
0503797 

0542299 

0580462 
0618293 
0655797 
0692980 
0729847 
0766404 
0802656 
0838608 
0874264 
0909631 
09447 1 1 
09795H 
1014033 
1048284 
1082266 
1115985 
1149444 
1 1 82647 
1215598 
1248301 
1280760 


4 

1461280 

3802112 

5314789 

6434527 

7323937 

8061800 

8692317 

9242793 

9731278 

0017337 

0060379 

0102999 

0145205 

0187005 

0228406 

0269416 

0310043 

0350293 

0390173 

0429691 

0468852 

0507663 

0546130 

0584260 

0622058 

0659530 

0696681 

0733517 

0770043 
0806265 
0842187 
0877814 
091 3 1 51 
0948204 
0982975 
1017471 
1051694 
1085650 
1 1 19343 
1152776 
1185954 
1218880 
1251558 
1283993 


Logarithm i  (to  1349.) 


Natural 

Number*. 

5 

6 

7 

8 

1  9  1 

I 

1760912 

2041200 

2304489 

2552725 

l  2787536 

2 

3979400 

41 49733 

4313637 

4471580 

4623980 

3 

5440680 

5553025 

568201 7 

5797836 

5910646 

4 

6532125 

6627578 

6720978 

6812412 

6901961 

s 

7403627 

7481880 

7558748 

7634280 

7708520 

6 

8129133 

8195439 

8260748 

8325089 

8388491 

7 

8750613 

8808136 

8864907 

8920946 

8976271 

-  8 

9254189 

9344984 

9395 !^2 

9444827 

9493900 

V 

9777235 

9821*12 

98^7717 

9912261 

995^352 

100 

002 I 66 1 

0025980 

0030295 

0034605 

0038912 

101 

0064660 

0068937 

0073209 

0077478 

■4 

r- 

CO 

O 

O 

102 

0107239 

0111473 

OII57O4 

0 1 i 993 1 

01241 54 

103 

0149403 

0153597 

0157787 

0161973 

0166 155 

IO4 

0191 163 

0195317 

OI99467 

020361 3 

0207755 

I05 

0232^24 

0236639 

O24O75O 

0244857 

0248960 

10  6 

0273456 

0277572 

O281644 

0285712 

0289777 

107 

0314085 

0318123 

0322157 

0326188 

0330214 

108 

°354297 

0358298 

0362295 

0366289 

0370279 

109 

°394i4i 

0398105 

0402066 

0406023 

0409977 

1 10 

0433523 

0437551 

O44 T 476 

0445398 

04493 I 5 

1 1 1 

0472749 

0476642 

O480532 

0484418 

0488301 

I  12 

°5I 1 525 

0515384 

0519239 

0523091 

0526939 

I  T  3 

0549958 

0553783 

0557605 

0561423 

0565237 

I  I4 

0588055 

0591846 

0595634 

0599419 

0603200 

1 1 5 

0625820 

0629578 

0533334 

0637085 

0640834 

1 1 6 

0663259 

0666985 

O67O708 

0674428 

0678145 

1 17 

0700379 

0704073 

0707765 

0711453 

0715138 

1 18 

0737183 

0740847 

0744507 

0748164 

0751818 

11 9 

0773679 

0777312 

O78094I 

0784568 

0788192 

1 20 

0809870 

0813473 

0817O73 

0820669 

0824263  j 

ill 

0845753 

0849336 

0852906 

0856473 

0860037 

ill 

0881361 

0884905 

0888446 

0891984 

0895519 

123 

0916669 

0920185 

O923696 

0927206 

0930712 

124 

0951593 

0955180 

O958664 

0962146 

0965624 

125 

0986437 

0989896 

O993353 

0996806 

IOOO257 

1 16 

1020905 

1024337 

1027766 

1031 192 

1034616 

127 

1055102 

1058506 

I 06 I 9O9 

1065308 

1068705 

128 

1089031 

1 092410 

1095785 

1099159 

I 102529 

129 

1 122698 

1126050 

I I 294OO 

1132746 

I 136091 

130 

1 1 56105 

H59432 

Il627$6 

1 166077 

I 169396 

131 

1189257 

1192559 

II95858 

1199154 

1202448 

132 

12221 59 

1225435 

1228709 

1 231981 

1235250 

133 

1254813 

1258064 

1261314 

1264561 

1267806 

134' 

1287223 

1290450 

1293576 

1296890 

I 3001 19 

Natural 

Artificial  Numbers : 

Or, 

y  Number*. 

0 

1 

2 

5 

135 

1303338 

1306553 

1309767 

1312978 

136 

1335389 

1338581 

1 341 77x 

1344958 

137 

1367206 

1370374 

1 373541 

1376705 

1 38 

1398791 

1401937 

1405080 

1408222 

139 

1430148 

1433271 

1436392 

1439511 

I40 

1461280 

1464381 

1467480 

1470577 

I41 

1492191 

1495270 

1498347 

1 501422 

I42 

1522883 

'52594i 

1 528996 

1532049 

x43 

'553360 

!  1556396 

1559430 

1 562462 

144 

1 583625 

I 586640 

1589653 

1 592663 

145 

1613680 

I616674 

1619666 

1622656 

146 

1643528 

I646502 

1 649474 

1652443 

147 

i673i73 

I676127 

1679078 

1682027 

148 

1702617 

1705550 

1 708482 

171 141 1 

149 

1731863 

1734776 

1737688 

1740598 

1 50 

1760913 

I763807 

17 66699 

1769590 

'  *5* 

1 789769 

I792645 

1795518 

1798389 

*52 

1818436 

I  821292 

1824146 

1 826999 

1 53 

1 846941 

1849752 

1852588 

1855421 

1 54 

1875207 

|  1878026 

1880844 

1883659 

155 

x9°33x7 

t  906 1 I 8 

1908917 

191 1714 

156 

1931246 

1934029 

19368 1 0 

1939590 

1 57 

1958996 

I961762 

1964525 

1967287 

1 

1986571 

1989319 

1992065 

1994809 

159 

201 397 1 

2016702 

2019431 

2022158 

160 

2041 200 

■2043913 

2046625 

2049335 

161 

2068259 

2070955 

2073650 

2076344 

162 

2095150 

2097830 

2100508 

2103185 

163 

2121876 

2124540 

2127201 

21 29862 

164 

2148438 

2151086 

2153732 

21 56376 

165 

2174839 

2177471 

2180100 

2182727 

166 

2201081 

2203696 

2206310 

2208922 

167 

2227165 

2229764 

2232363 

2234959 

168 

2253093 

2255677 

2258260 

2260841 

169 

2278867 

2281436 

2284003 

2286570 

170 

2304489 

2307043 

2309596 

2  3 1 2 1 46 

171 

2329961 

23325OO 

2335038 

2337574 

172 

2355284 

2357809 

2360331 

2362853 

173 

2380461 

2382971 

2385479 

2387986 

x74 

2405492 

2407988 

2410481 

2412974 

J75 

2430380 

2432861 

2435341 

2437819 

176 

2455127 

2457593 

2460059 

2462523 

x77 

2479733 

2482186 

2484637  I 

2487085 

178 

2504200 

2506639 

2509077  1 

2511 513 

4 

131^187 
1 348 i 44 
1379857 
141 1 351 
1442528 

1473671 

1 504494 
1 535IOO 

1565491 
1 595672 
1625544 
165541 1 
1 68497 5 
1714339 
i743506 

1772478 
1 801259 
1 829850 
1858253 
1886473 
IPI45IO 

19423^7 
I 97°047 
1997552 
2024883 
2O52O44 
2079035 

21058(50 

2132521 

2159018 

2185355 

2211533 

2237554 

2263421 
2289134 
23 I4696 
2340108 
2365373 
2390491 

24I5465 

244O296 

2464986 

248953^ 

2513948 


f 


i 

i 

i 


Logarithms  (to  1789.) 


Natural 

Number*. 

5 

6 

7 

8 

9 

!35 

1 3 1 9393 

1322597 

1325798 

1328998 

1332194 

1 36 

1 3|5 1 32.(5 

r3545°7 

1357685 

1 360861 

1364035 

137 

I383O27 

1 386184 

1389339 

1392492 

1395643 

138 

I4T4498 

1417632 

1420765 

1423895 

1427022 

1 39 

'4+5742 

1448854 

1451964 

'455072 

1458177 

140 

1476753 

'479853 

1482941 

1486026 

14891 ic 

I4I 

i5°7564 

1 510632 

1513698 

1 516762 

1 5 19824 

142 

153814V 

*54**95 

1 544240 

1547282 

1550322 

143 

I 5685I9 

T  57  M44 

1574568 

1577589 

i 580608 

144 

I508678 

1601683 

1604685 

1607686 

1610684 

*45 

1628630 

1631614 

1634595 

'637575 

1640553 

14  6 

1658376 

1661340  I 

1664301 

1667260 

1670218 

147 

1687920 

1690863  ’ 

1693805 

1696744 

1699682 

148 

1717264 

1720188  | 

17231 10 

1726029 

1728947 

.  H9 

1 7464 i 2 

1749316 

1752218 

1755118 

i 758016 

1  50 

'775365 

1778250  1 

1781 132 

1784013 

1786892 

*5l 

I 804126 

1806992 

1809856 

1812718 

1815578 

M2 

I 832698 

'835545 

1 838390 

1841233 

1 84407  5 

M3 

I 861084 

1863912 

1 866739 

'869563 

187238 6 

1 54 

1889285 

1892095 

1894903 

> 897709 

19005 14 

155 

1917304 

1920096 

1922886 

1925674 

1928461 

1 50 

'94 5 '43 

1947917 

1950690 

1953460 

1956229 

1  57 

I972806 

1975562 

1978317 

1981070 

1983821 

158 

2000293 

2003032 

2005769 

2008505 

2011239 

159 

2027607 

2030329 

2033049 

2035768 

2038485 

160 

205475° 

2057455 

2o6or  59 

2062869 

2065560 

161 

2081725 

2084413 

2087100 

2089785 

2092468 

162 

2108534 

21 1 1203 

2113876 

21 16544 

21 1921 r 

16S 

2135178 

2137833 

2140487 

2143139 

2145789 

164 

2 161659 

2164298 

2166936 

2169572 

2172206 

165 

21 87980 

2190603 

2193225 

2195845 

2198464 

I  <56 

22I4I42 

2216750 

2219356 

2221960 

2224563 

167 

224OI48 

2242740 

224533' 

2247920 

2250507 

168 

2265999 

2268576 

2271 151 

2273724- 

2276296 

169 

2291697 

2294258 

229681 8 

2299377 

2301934 

170 

2317244 

2319790 

2322335 

2324879 

2327421 

I7I 

2342641 

2345'73 

2347703 

2350232 

2352759 

T72 

236789I 

2370408 

2372923 

2375437 

2377950 

173 

2392995  ! 

0395497 

2397998 

2400498 

2402906 

174 

241:7954 

2420442 

2422929 

24254*4 

2427898 

175 

244277 1 

2445245 

2447718 

2450189 

2452658 

176 

2467447 

2469907 

2472365 

2474823 

2477278 

177 

2491984 

2494430 

2496874 

2x99317 

2501759 

1  78 

2516382 

25i88I4 

2521246 

2523675 

2526103  * 

R  r 


Artificial  Numbers:  Or , 


Natural 

Humber*. 

0 

l 

2 

3 

4 

179 

252853O 

2530956 

2533380 

2535803 

2538224 

l80 

2.5  52.725 

2555137 

2557548 

2559957 

2562365 

I8l 

257678  <5 

2579184 

2581582 

2583978  1 

2586373 

I  S'2 

2600714 

2603099 

2605484 

2607867 

2610248 

183 

262451 1 

2626883 

2629255 

2631625 

2633993 

I  84 

2648178 

2650538 

2652896 

2655253 

2657609 

185 

267 [717 

2674064 

26764IO 

2678752 

2681097 

186 

2695 129 

2697464 

2699-97 

2702128 

2-04459 

187 

271 8416 

2720738 

2723058 

2725378 

2727696 

l88 

2741578 

274.3888 

2746196 

2748503 

2750809 

l8p 

2764618  | 

276691 5 

27692'!  I 

2771506 

2773800 

I90 

2787536 

2789821 

2792105 

2794388 

2796669 

ipi 

2810334 

2812607 

2814879 

2817150 

2819419 

192 

2833012 

2835274 

2837534 

2839793 

2842051 

I93 

2855573 

2857823 

2860071 

2862318 

2864565 

194 

2878017 

2880255 

2882492 

2884728 

2886963 

*S>5 

2900346 

2902573 

2904798 

2907022 

2909246 

1 96 

2922561 

2924776 

2926990 

2929203 

293 1 41  5 

197 

2944662 

2946866 

2949069 

295*271 

295347 1 

198 

2966652 

2968845 

2971036 

2973227 

297541 7 

1 99 

2988531 

2990713 

2992893 

2995°73. 

2997251 

200 

3010300 

301247 1 

301464I 

5016809 

3018977 

201 

3031961 

3053514 

3034121 

3036280 

3038438 • 

3040595 

202 

3055663 

305781 I 

3059959 

3062105 

203 

3074960 

3077099 

3079237 

3081374 

3083509 

204 

3096302 

3098430 

3*00557 

3102684 

3 1 04809 

205 

3117539 

3119657 

3121774 

5.123889 

3126004 

2  06 

3138672 

3140780 

5142887 

3  *  44992 

3*47097 

3168087 

2O7 

3159703 

3T61801 

3163897 

3165993 

208 

3180633 

3182721 

3184807 

3186893 

3188977 

209 

3201463 

3203540 

3205617 

3207692 

3209767 

210 

3222193 

3224260 

3226327 

3228393 

3230457 

j  21  I 

3242825 

3244882 

3246939 

3248995 

3251050 

2  I  2 

3263359 

3265407 

3267454 

3269500 

327*545 

213 

3283796 

3285834 

3287872 

3289909 

3291944 

2I4 

3304138 

3306167 

3308195 

3310222 

3312248 

21  5 

3324385 

3326404 

3328423 

3330440 

3332457 

21(5 

3344537 

3346548 

3348557 

335°5<s5 

3352572 

217 

3364597 

3366598 

3368598 

3370597 

3372595 

218 

3384565 

3386557 

3388547 

3390)37 

3392526 

219 

3404441 

3406424 

3408405 

3410386 

3412366 

220 

•  3424227 

3426200 

3428173 

3430*45 

34321 16 

221 

3443923 

3445887 

3447851 

3449814 

3451776 

222 

3463530 

3465486 

3467441 

34-69395 

347*348 

Logarithms  (to  2229) 


Natural 
\  Numbers. 

S  t 

6 

7 

8 

9- 

179 

2540645 

25+3053 

25+5481 

2547897 

25503H 

l8o 

2554772 

2557177 

2569581 

257198+ 

2574386 

l8l 

2588766 

2591 1 58 

25935+9 

2595939 

2598327 

182 

2612629 

26 1 5008 

2617385 

2619762 

2621137 

183 

2636361 

2638727 

2641092 

25+3+55 

2645817 

184 

2659964 

2662317  j 

2664669 

2667020 

2669369 

.85 

2583439 

2685780  j 

26881 19 

2590457 

2692794 

1 8  6 

2706788 

27091 16 

27ii443 

2713759 

2716093 

187 

273OOI3 

2732328  ! 

273+5+3 

2735956 

2739268 

188 

2753113 

27554x7 

2757719 

2760020 

2762320 

t8  9 

2776092 

2778383 

2780673 

2782962 

2785250 

190 

2798950 

280 1 229 

2803507 

2805784 

2808059 

191 

2821688 

2823955 

2826221 

2828486 

2830750 

192  | 

2844307 

2846563 

2848817 

285IO7O 

2853322 

19  3 

2866810 

2869054 

2871296 

2873538 

2875778" 

194 

2889196 

2891428 

2893659 

2895889 

2898118 

19  5 

|  291 1468 

291 3688 

291 5908 

29l8l27 

2920344. 

196 

2933626 

2935835 

2938044 

294025 I 

29+2457  ■ 

197 

2955^71 

2957859 

2960067 

2962263 

2964458 

198 

2977505 

2979792 

2981979 

2984I64 

2986348 

199 

2999420 

3001605 

3033781 

3005955 

3008128 

200 

3021 I44 

3023309 

3025474 

3027637 

3029799 

201 

3042751 

3044905 

3047059 

3D492I2 

3051363 

202 

3064250 

3055394 

3058537 

3O7O679 

3072820 

203 

3085644 

3087778 

3089910 

3O92O42.;. 

3094172 

204 

3106933 

3109056 

31 1 1178 

3H3299 

3 1 1 5420 

205 

3128118 

3130231 

3132343 

313+45+ 

3 1 365631 

20  6 

3149200 

3151303 

3153405 

3 1  55  5°5 

3157605  s 

207 

3170181 

3172273 

317+355 

3176455  - 

3178545' 

208 

3 I 9 I 06 I 

3 '93  M3 

3195224 

3 i 973° 5 

3199384 

209 

3211840 

32I39I3 

3215984 

3218055 

3220124; 

210 

3232521 

323+58+ 

3235545 

323870  <5 

3240766 

21 1 

3253104 

3255M7 

3257209 

3259260 

3261310! 

212 

3273589 

3275533 

3277575 

3279716 

3281757 

213 

3293979 

3296012 

3298045 

3300077 

3302108 | 

214 

3314273 

3315297 

3318320 

3320343 

3322364! 

215 

3334+73 

3335488 

33385m 

33+05M 

33425251 

2l6 

335+579 

3355585 

3358589 

3360593 

3362596 ; 

111 

3374593 

3375589 

3378584 

3380579 

33825721 

2l8 

3394514 

3395501 

3398488 

3400473 

34024581 

219 

3+143+5 

34:5323 

3418301 

3420277 

342225-2 

220 

3434086 

3+35055 

3438023 

-  3439991 

3441957 

2  21 

3453737 

3455598 

3+57557 

3+59615 

3+61 573 1 

222 

3+733'"° 

3+7  5232 

3477202 

3479 '52 

3481 101  J 

Artificial  Numbers :  Or , 


Natural  « 

lumbers.  1 

O 

1 

2 

3  1 

4 

223 

3483049 

3484996 

3486942 

3488887  1 

3490832 

224 

3502480 

3504419 

3506356 

3508293 

3510228 

225 

3521825 

3523755 

3525684 

3527612 

3529539 

22  6 

3541084 

3543006 

3544926 

3546845 

3548764 

227 

3560259. 

3552171 

3564083 

3565994 

3567905 

228 

3579348 

3581253 

3583156 

3585059 

358696I 

22  9 

3598355 

3500251 

3602146 

3604040 

3605934 

23° 

31517278 

3519155 

3621053 

3622939 

3624825 

231 

3535120 

3538000 

3639878 

3641756 

3643633 

232 

3554880 

3656751 

3658622 

3660492 

3662361 

233 

3673559 

3675423 

3677285 

3679147 

3681008 

234 

3692159 

3594014 

3695869 

3697723 

3699576 

235 

3710579 

371252 5 

37H373 

3716219 

3718065 

2  36 

3729120 

3730960 

3732799 

3734637 

3736475 

237 

3747483 

3749316 

3  7  5 1 1 47 

3752977 

3754807' 

i  238 

3765769 

3767594 

3769418 

3771240 

3773062 

239 

3783979 

3785796 

3787612 

378942.7 

3791241 

*  240 

38021 I 2 

1  3803922 

3805730 

3807538 

3809345 

241 

382OI7O 

3821972 

3823773 

3825573 

3827373 

242 

3838154 

3839948 

3841741 

3843534 

3845326 

243 

3855053 

3857850 

3859636 

3861421 

3863206 

244 

3873898 

3875678 

3877457 

3879235 

3881012 

245 

3891551 

3893433 

3895205 

3896975 

3898746 

246 

390935 t 

391 1 1 1 5 

3912880 

3914644 

3916407 

247 

3926969 

3928727 

3930485 

3932241 

3933997 

248 

39445 1 7 

3945258 

3948018 

3949767 

3951 5 '6 

\  249 

3961993 

3963734 

3965480 

3967223 

3968964 

250 

39794CO 

3981137 

3982873 

3984608 

3986343 

251 

3996737 

3998467 

4000 1 96 

4001925 

4003653 

252 

40 I 4OO5 

4015728 

4OI745I 

4019172 

4020893 

253 

4031205 

4032921 

4034637 

4036352 

4038066 

254 

4048337 

4050047 

4°5I755 

4053464 

4055171 

255 

406  5402 

4057105 

4068807 

4070508 

4072209 

256 

40824OO 

4084095 

4085791 

4087486 

4089180 

257 

4099331 

4101021 

4102710 

41 04398 

4IO6085 

258 

41 16197 

4117880 

41 19562 

4121244 

4122925 

259 

41 32.998 

4134674 

4136350 

41 38025 

4i397°°! 

260 

4*49733 

4151404 

4153073 

41 54742 

41 56410' 

26  I 

4155405 

4168059 

4169732 

4171394 

4173056 

262 

4185013 

41 84670 

4186327 

41879S3 

4189638 

263 

41 99 5 57 

4201208 

4202859 

4204509 

42061 58- 

2^4 

4216039 

4217684 

4219328 

4220972 

4222614 

265 

;  4232459 

4234097 

42-35735 

4237372 

4239009 

266 

4248815 

4250449 

4252080 

4253712 

4255342  1 

Logarithms  (to  2669.) 


Nitrral 

Numbtn 

5 

6 

7 

8 

9 

223 

3492775 

34947 1 8 

3496660 

3498601 

3500541 

224 

3512163 

3514098 

3516031 

3517963 

35^895 

22< 

3531465 

3533391 

3535316 

35372 39 

5539162 

22  6 

3550682 

35525 99 

35545 1 5 

3556430 

3558345 

227 

3569813 

357172.3 

3573630 

3575537 

3577443 

228 

3588862 

3590762 

3592662 

359456° 

3596458 

229 

3607827 

3609719 

361 1610 

3613500 

3615390 

230 

4626709 

3628593 

3630476 

3632358 

3634239 

231 

364551° 

3647386 

3649260 

3651134 

3653007 

232 

3664230 

3666097 

3667964 

3669830 

3671695 

233 

3682869 

3684728 

3686587 

3688445  | 

3690302 

234 

3701428 

3703280 

3705 1 3 1 

3706981  ; 

3708830 

235 

3719909 

3721753 

3723596 

3725438 

3727279 

236" 

3738311 

3740147 

3741983 

3743817 i 

3745651 

237 

3756636 

3758464 

3760292 

3762118 

3763944 

238 

3774884 

3776704 

3778524 

3780343 

3782161 

239 

3793055 

3794868 

3796680 

3798492  ; 

3800302 

24O 

381 1 1 5 1 

3812956 

3814761 

3816565 

3818368 

24I 

3829 1 7 1 

3830969 

3832766 

3834563  ! 

3836359 

242 

3847117 

3848908 

3850698 

3852487 

3854275 

243 

3864990 

3866773 

3868555 

3870337 

3872118 

244 

3882789 

3884565 

3886340 

3888l 14 

3889888 

245 

3900515 

3902284 

3904052 

3905819 

3907585 

246 

3918169 

3919931 

3921691 

3923452 

39252U 

247 

39357-5 -2 

39375°<> 

3939260 

39410I3 

3942765 

248 

3953264 

395  5° 1 1 

3956758 

3958504 

3960249 

249 

3970705 . 

3972446 

3974185 

3975924 

3977662 

2<0 

3988077 

3989811 

3991543 

3993275 

3995007 

>51 

4OO538O 

4007 1 06 

4008832 

4OIO557 

4012282 

■252 

4022614 

4024333 

4026052  ! 

4027771 

4029488 

253 

4039780 

4041492 

4043205 

40449 1 6 

4046627 

254 

4O56878 

4058584 

4060289 

4061994 

4063698 

255 

4073909 

4075608 

4077307 

4079005 

4080703 

25  6 

4O90874 

4092567 

4094259 

409595° 

1  4097641 

2>7  j 

4107772 

4109459 

41 1 1 144 

41 1 2829 

I  4IT45‘3 

2^8 

4T246O5 

4126285 

4127964 

4129643 

4131320 

259 

4141374 

4143047 

4144719 

4146391 

4148053 

2 60  I 

4158077 

4159744 

4161410 

4163076 

4164741 

2(31  | 

4174717 

4176377 

4178037 

4179696 

4181355 

252 

4191293 

4192947 

4194601 

4196254 

4197906 

253 

4207806 

4209454 

421 1 101 

4212748 

4214394 

254 

4224257 

4225898 

4227539 

4229180 

4230820 

255 

4240645 

4242281 

4243915 

424555° 

4247183 

2  66 

4256972 

4258601 

4260230 

!  4261858 

4263486 

S  s 


Natural 

Number*. 

267 

268 
2<5p 
2~]Q 
271 
272 

273 

274 

275 
27  6 

277 

278 

279 

280 

281 

282 

283 

284 

285 
286" 

287 

288 

289 

290 

291 

292 

'293 

294 

295 

296 

297 

298 

299 

300 

301 

302 

303 

304 

305 
30(5 

3°7 

308 

309 

310 


Artificial  Numbers:  Or, 


4265113 

4281348 

4297 5 23 

43*3638 

4329693 

4345689 

4361626 

43775°6 
4393327 
440909 1 

4424798 

4440448 

4456042 

4471580 

4487063 

4502491 

4517864 

4533183 

4548449 

4563660 

4578819 

4593925 

4608978 

4623980 

4638930 

4653828 

4668676 

4683473 

4698220 

4712917 

4727564 

4742163 

4756712 

4771212 

4785665 

4800069 

4814426 

4828736 

4842998 

4857214 

4871384 

4885507 

4899585 

4913617 


4266739 

4282968 

4299137 

4315246 

4331295 

4347285 

43*53217 

4379090 

4394906 
4410664 
4426365 
44420 1 o 
4457598 
4473 1 3i 
4488608 
4504031 
4519399 
4534712 
4549972 
4565179 

4580332 

4595433 
46 1 048 1 
4625477 
4640422 
4655316 
4670158 
4684950 
4699692 

47H384 

4729027 

4743620 

4758164 
4772660 
4787108 
4801 507 
4815859 
4830164 
4844422 
4858633 
4872798 
4886917 
4900990 
491 5018 


2 

4268365 

4284588 

43OO75I 

4316853 

4332897 

434888 1 

4364807 

4380674 

4396484 

4412237 

4427932 

4443571 

4459154 

447468 1 

4490153 

4505570 

4520932 

4536241 

45 5 1 495 
45 66696 
4581844 

4596940 

46II983 

4626974 

464I9I4 

4656802 
467T64O 
4686427 
4.7OI  I63 
4715850 
4730488 
4745076 
4759616 
4774107 
4788550 
4802945 
4817292 
4831592 
4845845 
4860052 
4874212 
4888326 
4902395 
4916418 


4269990 
4286207 
4302364 
43 1 8460 

4334498 

4350476 

4366396 

4382258 

4398062 

4413809 

4429499 

4445 >32 
4460709 
4476231 
4491697 
4507109 
4522466 

4537769 

4553018 

4568213 

4583356 

4598446 

46 1 3484 

4628470 

4643405 

4658288 

4673120 

4687903 

4702634 

47i73'7 

4731949 

4746533 

476IO67 

4775553 

4789991 

48O4381 

4818724 

4833019 

4847268 

486I47O 

4875626 

4889735 

4903799 

4917818 


4 

427*614 

4287825 

4303976 

4320067 

4336098 

4352°7I 

4367985 

4383841 

4399639 

4415380 
443 1 06  5 
4446692 
4462264 
4477780 
4493241 
4508647 
4523998 

4539296 

455454° 

4569731 

4584868 

4599953 

4614985 

4629966 

4644895 

4659774 

4674601 

4689378 

4704105 

4718782 

4733410 

4747988 
4762518 
4776999 
. 4791432 
' 4805818 
48201 56 
4834446 
4848690 
4862888 
4877039 
4891144 
4905203 
4919217 


Natural 

[Numbcri. 

•  5  „ 

6 

7 

j  2(57 

4273238 

427486 i 

4276484  4 

268 

4289443 

4291060 

4292677  . 

269 

4305588 

4307199 

4308809  4 

!  27O 

4321673 

4323278 

4324883  < 

271 

4337698 

4339298 

4340896  ^ 

272 

4353665 

4355258 

4356851  . 

273 

4369573 

4371 161 

4372748  .. 

:  274 

4385423 

4387005 

4388587  - 

275 

440 1 2 1 6 

4402792 

4404368  < 

276 

4416951 

4418522 

4420092  i 

277 

4432630 

4434' 95 

4435759  - 

278 

4448252 

44498 1 1 

445*370  . 

279 

4463818 

4465372 

4466925 

280 

44-79329 

4480877 

4482424 

28l 

4494784 

4496326 

4497868 

282 

45101 84 

45IT72i 

4513258 

283 

4525531 

4527062 

4528593 

284 

4540823 

4542349 

4543875 

1  2^5  ! 

45  5606 1 

4557582 

4559102 

286 

4571246 

4572762 

4574277 

287 

4586378 

4587889 

4589399 

288 

4601458 

4602963 

4604468 

289 

46 1 6486 

4617986 

4619485 

290 

4631461 

4632956 

463445° 

291 

1  4646386 

4647875 

4649364 

292 

4661259 

4662743 

4664227 

293 

4676081 

4677560 

4679039 

294 

4690853 

4692327 

4693801 

295 

4705575 

4707044 

4708513 

296 

4720247 

4721711 

4723T75 

297 

4734870 

4736329 

4737788 

298 

4749443 

4750898 

4752352 

299 

4763958 

4765418 

4766867 

300 

4778445 

4779890 

4781334 

3Q1 

4792873 

4794313 

4795754 

302 

48072-54 

4808689 

4810124 

303 

4821587 

4823018 

4824448 

304 

4835873 

4837299 

4838725 

305 

485OI I  2 

4851533 

4852954 

30") 

4864305 

4865721 

4867138 

3^7 

4878451 

4879863 

4881275 

308 

4892-552 

4893959 

4895366 

3°9 

j  .4906607 

4908009 

4909412 

310 

1  4920616 

4922014 

4923413 

8’ 


44994 IO 

45 1 4794 
4530124 

4545400 

4560522 

4575791 

4590908 

4605972 

4620984 

4635944 

4650853 
466571 1 
4680518 
4695275 
4709982 
4724639 

4739247 

4753806 
4768316 
4782778 
4797192 
481 1 559 
4825878 
4840150 

4854375 

4868554 

4882686 

4896773 

4910814 

4924810 


9- 

4.279717 

4295908 

43 1 2029 
4328090 
4344092 
4360235 
4375920 

4391747 

4407517 

4423229 

4438885 

4454485 

4470029 

4485517 

4500951 

4516329 

4531654 

4546924 

4562142 

4577305 
4592417 
4607475 
4622482 ) 

4^37437 

4652341 

4667 1 94 
4681996 
4696748 
4711450 j 
4726102 ' 
4740705 ! 
4755259! 

4769765; 
4784222 ! 
4798631 

4812993 
4827307 

4841 574 

4855795 

4869969 
4884097 

4898179 

4912216 
4926207 


Artificial  Numbers :  Or, 


iMjtnbKS. 

0  1 

1 

2  1 

3 

■3II  j 

4927604 

4929000 

4930396 

4931791 

312  1 

494^46 

4942938 

4944329 

4945720 

3 1 3 

4955443 

4956831 

4958218 

4959604 

314 

496929(5 

4970679 

4972O62 

4973444 

315  S 

4983 106 

.4984484 

4985862 

4987240 

316 

499687 1 

4098245 

4999619 

5000992 

3*7 

5010593  1 

501 1962 

5OI3332 

5014701 

318 

5024271 

5025637 

5027002 

5028366 

319 

5037907 

5039268 

5040629 

5041989 

320 

5051500 

5052857 

5054213 

5055569 

321 

5065050 

5066403 

5067755 

5069107 

322 

5078559 

5079907 

5081255 

5082603 

323 

5092025 

5093370 

5094713 

5096057 

324 

510545° 

5106790 

5108130 

5109469 

325 

5 1 18834 

5120170 

5121 5°5 

5122841 

326 

5132176 

5133508 

513484° 

5136171 

327 

5145478 

5146805 

5148133 

5149460 

328 

5158738 

5160062 

5161386 

5 162709 

329 

5171959 

5*73279 

5174598 

5i759i7 

330 

5185139 

5186455 

5 1 8777 1 

5 1 89086 

33i 

5198280 

5199592 

5200903 

5202214 

0  ?  ^ 
j  j-' 

5211381 

5212689 

5213996 

5215303 

333 

52,24442 

5225746 

5227050 

5228353 

334 

523746'5 

5238765 

5  240064 

5241364 

335 

5250448 

5.2  5 1 744 

5253040 

525+335 

336 

5263393 

5264685 

5265977 

5267269 

337 

5276299 

5277588 

5278876 

5280163 

338 

5289167 

5290452 

5291736 

5293020 

339 

5301997 

5303278 

5304558 

5305839 

340 

5314789 

5316066 

5317343 

5318619 

341 

5327544 

5328817 

5330090 

5331363 

342 

5340201 

5341531 

5342800 

53+4069 

343 

5352941 

5354207 

5355473 

5356738 

344 

5365584. 

5366847 

5368109 

5369370 

345 

5378191 

537945° 

5380708 

5381966 

346 

539076 1 

5392016 

5393271 

539+525 

347 

5403295 

54O4546 

5+05797 

5407048 

348 

54J5792 

5417040 

5418288 

5419535 

349 

5428254 

5429498 

5430742 

5431986 

350 

5440680 

5441921 

5443161 

5444401 

35 1 

5453071 

5454308 

54555+5 

5456781 

3-5  2 

5465427 

5466660 

5467894 

5469126 

353 

5477747 

5478977 

5480207 

5481436 

354 

5490033 

5491259 

5492486 

5493712 

4 

4933186 

4947 1 * 0 

49(50990 

4974825 s 

4988517 

5002355 

5016069 

5029731 

5°43349  } 

5055925 

5070459 

5083950 

5097400 

5 1 10808' 

5124175 

5 1 3'75°i 

5150787. 

5 1 5403 1 

$177236 

5 1 90400 

5203525 

52i55io 

5229555 

5242553 

5255631 

5268560 

528145 1 

5294303 

5307118 

5319B95 

5332635 

534^338 

5358003 

5370631 

5383223 

5395779 

5408298 

5420781 

5433229 

5445641 

5458017 

5470359 

5482665 

5494937 


Logarithms  (to  3549.) 

Katural 

Number*. 

5 

6 

7 

8 

3 1 1 

4934580 

4935974 

4937368 

4938761 

312 

4948500 

4949890 

4951279 

4952667 

313 

4962375 

4963761 

4965145 

4966529 

314 

4976206 

4977587 

4978967 

4980347 

31 5 

4989994 

4991370 

4992746 

49941 21 

316 

5003737 

5005109 

5OO6481 

5007852 

317 

5017437 

5018805 

f020T72 

5021539 

318 

5031094 

5032458 

5033821 

5035183 

319 

5044709 

5046068 

5047426 

5048785 

320 

5058280 

5059635 

5060990 

5062344 

321 

5071810 

5073160 

5074511 

5075860 

322 

5085297 

5086644 

5087990 

5089335 

323 

5098743 

5100085 

5IOI427 

5102768 

324 

5112147 

5113485 

5II4823 

51 16160 

325 

5125510 

5126844 

5128178 

512951 1 

326 

5 138832 

5 140162 

5141491 

5142820 

327 

5 1 521 1 3 

5' 53439 

5154764 

5156089  1 

328 

5 '65354 

5166676 

5 1 67-997 

5169318 

329 

5178554 

5179872 

5181189 

5182506 

330 

5191715 

5 193028 

5194342 

5195655 

331 

5204835 

5206145 

5207455 

5208764 

332 

5217916 

5219222 

5220528 

5221833 

333 

5230958 

5232260  1 

5233562 

5234863  1 

334 

5243961 

5245259  1 

5246557 

5247854 

335 

5256925 

5258219 

5259513 

5260807 

336 

526985 1 

5271141 

5272431 

5273721 

337 

5282738 

5284024 

5285311 

5286596 

338 

5295587 

5296869 

5298152 

5299434 

339 

5308398 

5309677 

5310955 

5312234 

340 

5321171 

5322446 

5323721 

5324996 

34i 

5333907 

5335'79 

5336450 

5337721 

342 

5346606 

5347874 

5349141 

5350408 

343 

5359267 

5360532 

5361705 

5363059 

344 

5371892 

5373153 

5374413 

5375672 

345 

5384481 

5385737 

5386994 

5388250 

346 

5397032 

5398286 

5399538 

5400791 

347 

5409548 

54io798 

5412047 

5413296 

348 

5422028 

5423274 

5424519 

5425765 

3  49 

5434472 

54357H 

5436956 

5438198 

350 

5446880 

5448119 

5449358 

5450596 

35i 

5459253 

546O489 

5461724 

5462958 

352 

5471 591 

5472823 

5474055 

5475286 

353 

5483894 

5485123 

5486351 

5487578 

354 ' 

5406162 

3497387 

5498612 

5499836 

T  t 


9 

4940154 
4954056 
4967913 
4981727 
4995496 
5009222 
5022905 
5036545 
5C5OI42 
5063^97 
5077210 
5090680 
5 104109 
5 1 1 7497 
5130844 

5i44i49 

5t574!4 
5170639 
5183823 
5 1 9696  8 
5210073 
5223138 
5236164 

52491 5 1 
5262100 
5275010 
5287882 
5  300716 

5  3 1 3  5 1 2 
5326270 

5338991 

5355675 

53^4322 

5376932 

5389506 

5402043 

5414544 

5427010 

5439439 

545l834 

5464193 

5476517 

5488806 

5501060 


,  Natural 
Number*. 

0 

355 

5502283 

356 

551450° 

357 

5526682 

358 

5538830 

359 

5550944 

360 

5563025 

361 

5575072 

362 

5587086 

363 

5599066 

364 

5611014 

365 

5622929 

366 

5634811 

367 

5646661 

1  368 

5658478 

■  369 

5670264 

370 

5682017 

371 

5693739 

372 

5705429 

373 

5717088 

374 

572871.6 

,  375 

5740313 

376 

575 1 878 

i  377 

5763413 

378 

5774917 

379 

5786392 

380 

5797836 

381 

5809250 

382 

5820634 

383 

5831988 

384 

5843312 

385 

5854617 

386 

5865873 

387 

5877110 

388 

5888317 

389 

5899496 

390 

5910646 

39i 

5921768 

392 

5932861 

393 

5943925 

394 

5954962 

395 

5965971 

396 

5976952 

397 

5987905 

398 

5998831 

Artificial  Numbers :  Or, 


5503507 
551 5720 
5527S98 
5540043 
W2154 
5564231 

5576275 
5588285 
5600262 
5612207 
56241 18 
5635997 
5647844 

5659658 

5671440 

5683191 

5694910 

5706597 

5718252 

5729877 

J74I47i 

5753033 

5764565 

5776067 

5787538 

5798979 

5810389 

5821770 

5833122 

5844543 

5855735 

5866998 

5878232 

5889436 

5900612 

5911759 

5922878 

5933968 

5945030 

5956064 

$967070 

5978048 

5988999 

5999922 


2 

5504730 
5516939 
55291 14 
554t2 56 
5553362 
5565437 
5577477 

5589484 

5601458 

5613399 

5625308 

5637183 

5649027 

5660838 

3672617 

5684364 

5696080 

5707764 

5719416 

5731038 

5742628 

5754!88 

5765717 

5777215 
5788683 
5800121 
581 1 529 
5822907 
5834235 

5845574 

5856863 

5868123 

5879353 

5890555 

5901728 

5912873 

5923988 

5935076 

5946135 

5957166 

5968169 

5979145 
5990092 
<5ooioi  3 


5505952 

5518158 

5530330 

5542468 

5554572 

5566643 

5578680 

5590683 

5602654 

5614592 

5626497 

5638369 

5650209 

5662017 

5673793 

5685537 

5697249 

5708930 

5720580 

5732198 

5743786 

5755342 

5766868 
5778363 
5789828 
5801 263 
5812668 
5824043 
5835388 
5846704 
5857990 
5869247 
5880475 
5891674 
5902844 

5913985 

5925098 

5936183 

5947239 

5958268 
5969268 
5980241 
5991 186 
6002103 


(5507174 
5519377 
; 5531545 

5543680 

5555781 

5567848 

5579881 

5591882 

5^03849 

5615784 

5627685 

5639555 

5651392 
5 553 195 
5674969 
5686710 

5698419 

5710097 

5721743 

5733358 

5  744943 

5756496 

5768019 

5779511 

5790973 

5802405 
5813807 
5825179 
!  5836521 

|  5847834 

5859117 

5870371 

5881596 

5892792 

5903959 
S  5915098 

;  5926208 
5937290 

5948344 

5959369 

5070367 

5981336 

5992279 

6OO3I93 


Logarithms  (to  3989 ) 


Natural 

Numbers. 

5 

5 

7 

1*  N 

8 

P 

355 

5508395 

5509518 

5510839 

5512059 

5513280 

356 

5520595 

5521813 

5523031 

5524248 

5525465 

357 

5532760 

5533975 

553 5 1 89 

5536403 

5537617 

3  58 

5544892 

5546103 

5547314 

5548524 

5549735 

35V 

5556989 

5558197 

5559404 

5550512 

555l8l8 

350 

5569053 

5570257 

5571461 

5572665 

5573869 

3<Ji 

5581083 

5582284 

5583485 

5584585 

5585885 

362 

5593080 

5594278 

5595476 

5596673 

5597870 

363 

5505044 

5505239 

5607433 

5508527 

5509820 

364 

5616975 

5618167 

5619358 

5520548 

5621739 

365 

5528875 

5530052 

5531250 

5632437 

5633624 

366 

5540740 

5641925 

5643109 

5644293 

5645477 

3^7 

5652573 

5653755 

5554935 

55551 17 

5557298 

3<SS 

.5664375 

5665553 

555573 1 

5557909 

5559087 

369 

5575144 

5677320 

5678494 

5579559 

5580843 

370 

5587882 

5689054 

5590225 

5691397 

5592558 

371 

5699588 

5700757 

5701925 

5703094 ■ 

5704252 

372 

5711263 

5712428 

5713594 

5714759 

5715924 

37  3 

572290 5 

5724059 

5725231 

5726393 

5727555 

374 

57345 1 3 

5735678 

5736837 

5737996 

5739154 

375 

5746099 

5747256 

5748412 

5749568 

575°723 

375 

575765° 

5758803 

5^59956 

5751 109 

575225 I 

377 

5769169 

5770320 

5771470 

5772520 

5773769 

378 

5780659 

5781805 

5782953 

5784100 

5785246 

379 

5792118 

5793262 

5794406 

579555° 

5796693 

380 

5803547 

5804588 

5805829 

5805959 

58081 Io 

381 

5814945 

5815084 

5817222 

5818359 

5819497 

382 

5825314 

582745° 

5828585 

5829719 

5830854 

383 

5837654 

58387 85 

5839918 

584IO5O 

5842181 

384 

5848963 

5850093 

5851222 

5852351 

5853479 

385 

5850244 

5851370 

5852495 

5853522 

5864748 

386 

5871495 

58725 1 8 

5873742 

5874865 

5875987 

387 

5882717 

5883838 

5884958 

|  5885O78 

5887198 

388 

5893910 

5895028 

5896145 

|  5897252 

5898379 

389 

5905075 

59051 89 

5907304 

5908418 

5909532 

390 

5915210 

5917322 

5918434 

5919546 

5920657 

391 

5927318 

5928427 

5929536 

5930644 

5931753 

392 

5938397 

5939503 

5940509 

5941715 

5942820 

393 

5949447 

5950551 

5951654 

5952757 

5953860 

3S4 

5950470 

5961571 

5952571 

5963771 

5964871 

395 

5971465 

5972563 

597355° 

5974758 

5975855 

396 

5982432 

5983527 

5984522 

5985717 

598681 I 

397 

5993371 

5994464 

5995556 

5995548 

5997739 

398 

5004283 

5005373 

5005452 

5007551 

6008640  * 

Artificial  Numbers:  Or , 


Natural 

Numbers. 

0 

1  1 

2 

3  1 

399 

6 009729 

6010817 

601 1905 

601 2993 

400 

6020600 

6021685 

6022771 

6023856 

401 

6031444 

6032527 

6033609 

6034692 

402 

6042261 

6043341 

6044421 

6045  500 

4°3 

6053050 

6054128 

6055205 

6056282 

4°4 

6063814 

6064888 

6065963 

6067037 

405 

6074550 

6075622 

6076694 

6077766 

4O6 

6085260 

6086330 

6087399 

6088468 

4°7 

6095944 

609701 1 

6098078 

6099144 

408 

6106602 

6107666 

6108730 

6 1 09794 

409 

6117233 

61 18295 

6119356 

6I2O4I7 

410 

6127839 

6128898 

6129957 

6131015 

41  I 

6138418 

6139475 

6140531  1 

6I4I 587 

412 

6148972 

61 50026 

61 51080 

6152133 

413 

61 59501 

6160552 

61 61603 

6162654 

414 

6170003 

6171052 

6172101 

6173149 

41  5 

61 80481 

6181 527 

6182573 

6 1 83619 

4I6 

6190933 

6191977 

6193021 

6 1 94064 

417 

6201360 

6202402 

6203443 

6  204484 

4l8 

6211 763 

6212802 

6213840 

6214879 

4T9 

6222140 

6223177 

6224213 

6225149 

420 

6232493 

6233527 

6234560 

6235594 

421 

6242821 

6243852 

6244884 

6245915 

422 

6253124 

6254153 

6255182 

625621 1 

423 

6263404 

6264430 

6265457 

6266483 

424 

6273659 

6274683 

6275707 

6276730 

425 

6283889 

628491 1 

6285933 

6286954 

426 

6294096 

6295 1 1 5 

6296134 

6297153 

427 

6304.279 

6305296 

6306312 

6307329 

428 

6314438 

631 5452 

6316467 

6317481 

429 

6324573 

6325585 

6326597 

6327609 

430 

6334685 

6335694 

6336704 

6337713 

431 

<>344773 

6345780 

6346788 

6347795 

432 

6354837 

6355843 

6356848 

6357852 

433 

6364879 

6365882 

6366884 

6367887 

434 

6374897 

6375898 

6376898 

6377898 

43  5 

6384893 

6385891 

6386889 

6387887 

43  6 

6394865 

6395861 

6396857 

^397852 

437 

6404814 

6405808 

6406802 

6407795 

438 

6414741 

6415733 

6416724 

6417715 

439 

6424645 

6425634 

6426623 

6427612 

440 

6434527 

6435514 

6436500 

6437487. 

441 

6444386 

6445371 

64463  5  5 

6447339 

442 

6454223 

6435205 

6456187 

6457169 

■  4" 

60 14.081 

6 024941 

6035774 

6046580 

6057359 

60681 1 1 

6078837 

6089537 

6100210 

6 I 10857 

6121478 

6132073 

6142643 

6153187 

6163705 

6174197 

6184665 

6195107 

6205524 

621 5917 

6226284 

6236627 

6246945 

6257239 

6267509 

6277754 

6287975 

6298172 

6308345 

6318495 

6328620 

6338723 

6348801 

6358857 

6368889 

6378898 

6388884 

6398847 

6408788 

641 8705 

6428601 

6438473 

6448323 

6458151 


Logarithms  (to  4429.) 


Natural 

Numbers. 

*  5 

0 

6 

!  7 

j  &  * 

1  9  1 

399 

601 5 1  <58 

6016255 

6017341 

6018428 

1 6019514 

4O  0 

6026025 

6027109 

6028193 

6029277 

6030361 

4O I 

6036855 

6037937 

603901 8 

6040099 

6041 180 

4°2  j 

6047659 

6048738 

6049816  j 

6050895 

6051973 

4°3 

6058435 

6059512 

6060587  | 

6061663 

6062738 ! 

4°4 

60691 85 

6070259 

6071332 

6072405 

60734781 

405 

6079909 

6080979 

6082050 

6083120 

6084I9O  j 

406 

6090605 

6091674 

6092742 

6093809 

6094877 

4°7 

6101276 

6102342  I 

6103407 

6 1 0447 2 

6IO5537 

4C8 

61 1 1921 

61 12948  | 

6 1 1 4046 

6 1 1 5 1 09 

6l I6I7I 

4°9 

6122539 

6123599  | 

6124660  ; 

6125720 

6120779 

410 

6133132 

6134189 

6135247 

61 36304 

6l 3736I 

41  I 

6143698 

6144754 

6145809 

6146863 

6147918 

4I2 

61 54240 

6155292 

6156345 

6157397 

6l 58449 

41 3 

6164755 

6165805  | 

616685  5 

6167905 

6168954 

4T4 

6175245 

6176293 

617734° 

6178387 
!  6188845 

6 1 79434 

4T  5 

61857 1 0 

6186755 

61 S7800 

6l 80889 

416 

61961 50 

6197193 

6198235 

6199277 

6200319 

4i7 

6206565 

6207605 

6208645 

6209684 

6210724 

418 

621 695  5 

6217992 

6219030 

6220067 

6221 IO4 

4T9 

6227320 

6228355 

6229300  j 

6230424 

623 I459 

420 

6237660 

6238693 

6239725 

1 6240757 

I 624I789 

421 

6247976 

6249006 

6250036 

6251066 

6252095 

422 

6258267 

6259295 

6260322 

6261350 

6262377 

423 

6268534 

62695  59 

6270585 

6271610 

6272634 

424 

6278777 

6279800 

6280823 

j 6281845 

6282867 

425 

6288996 

6290016 

6291036 

6292057. 

6293076 

426" 

6299190 

6300208 

6301226 

6302244 

6303262 

427 

6309361 

6310377 

631 1392 

6312408 

6313423 

428 

6319508 

6320522 

6321535 

6322548 

6323560 

429 

6329632 

6330643 

6331653 

•6332664 

6333674 

430 

<5339732 

6340740 

6341 749 

6342757 

6343765 

431 

6349808 

6350814 

6351820 

6352826 

6353832 

432 

6359861 

6360865 

6361869 

6362872 

6363876 

433 

6369891 

6370893 

6371894 

6372895 

6373896 

434 

6379898 

6380897 

6381896 

6382895 

6383894 

43  5 

6389882 

6390879 

6391876 

6392872 

6393869 

43  <5 

6399S42 

6400837 

6401832 

6402826 

6403820 

437 

6409781 

6410773 

641 1765 

6412758 

6413749 

438 

6419696 

6420686 

6421676 

6422666 

6423656 

439 

6429589 

6430577 

6431565 

6432552 

643354° 

440 

6439459 

6440445 

6441430 

6442416 

64434OI 

441 

6449307 

6450291 

6451274 

6452257 

645  3  240 

442 

6459133  1 

64601 14 

6461095 

6462076 

6463057 

U  u 


Artificial  Numbers :  Or, 


Numbers. 

0 

1 

2 

3 

4 

443 

6464037 

6465017 

6465997 

6466977 

6467957 

444 

6473830 

6474808 

6475785 

6476763 

64777+0 

445 

6483600 

6484576 

6485552 

6486527  I 

6487502 

44  6 

<5493349 

6494322 

6495296 

6496269 

6497242 

447 

6503075 

6504047 

6505018 

6505989 

6506960 

448 

6512780 

65137+9 

6514719 

651 5687 

6  5 1 6  6  5  6 

449 

6522463 

°"52343° 

6524397 

6525364 

6526331 

450 

6532125 

6533090 

6534055 

6535019 

6535984 

45 1 

6541765 

6542728  [ 

6543691 

6544653 

6545616 

452 

6551384 

6552345  ! 

6553306 

6554266 

6555226 

453 

6560982 

656194I  \ 

6562899 

6563857 

656481 5 

454 

6570559 

6571515  j 

6572471 

6573+27 

6574383 

455 

65801 14 

6581068  j 

6582023 

6582976 

6583930 

45<S 

6589648 

65906OI  ; 

6591553 

6592505 

<$593456  • 

457 

6599162 

66OOI 12 

6601 062 

6602012 

6602962 

458 

660865  5 

6609603 

6610551 

661 1499 

66 1 2446 

459 

6618127 

6619073 

6620019 

6620964 

6621910 

460 

6627578 

6628522 

6629466 

6630410 

6031353 

4(5 1 

6637009 

6637951 

6638893 

6639835 

65+0776 

462 

6646420 

664736O  6648299 

6649239 

6650178 

463 

6655810 

6656748 

6657685 

6658623 

6659560 

464 

6665 1 80 

6666 1 1 6 

666705 1 

6667987 

6668922 

465 

6674530 

6675463  j 

6676397 

6677331 

6678264 

4  66 

6683859 

66 84791 

6685723 

6  6  8  6  6  5  4 

6687585 

467 

6693 169 

6694099 

6695028 

6695958 

6696887 

468 

6702459 

6703386 

6704314 

6705242 

6706169 

469 

671 1728 

6712654 

6713580 

6714506 

6715431 

470 

6720979 

6721903 

6722826 

6723750 

6724673 

471 

6730209 

6731131 

6732053 

6732974 

6733896 

472 

6739420 

6740340 

6741260 

6742179 

6743099 

473 

674861 1 

6749529 

6750447 

6751365 

6752283 

474 

6757783 

6758700 

6759615 

6760531 

6  7  6 1 447 

475 

6766936 

6767850 

6768764 

6769678 

6770592 

476 

6776069 

6776982 

6777894 

6778806 

6779718 

477 

6785184 

6786094 

6787004 

6787914 

6788824 

478 

6794279 

6795187 

6796096 

6797004 

6797912 

479 

6803355 

6804262 

6805168 

6806074 

6806980 

480 

6812412 

6813317 

6814222 

6815126 

681 6030 

481 

6821451 

6822354 

6823256 

68241 59 

6825061 

482 

6830470 

6831371 

6832272 

6833173 

6834073 

483 

6839471 

6840370 

6841269 

6842168 

6843066 

484 

6848454 

6849351 

6850248 

685 1 145 

6852041 

485 

6857417 

6858313 

6859208 

6860103 

6860998 

4  86 

6866363 

6867256 

6868149 

6869043 

6869936 

Logarithms  (to  4 869.) 


Natural 

Number* 

5 

1  5 

7 

8  ■ 

443 

6468936 

6469915 

6470894 

6471873 

444 

64787 1 8 

6479695 

6480671 

6481648 

445 

6488477 

6489452 

6490426 

649 I 4O I 

44^ 

64982.1 5 

64991 §7 

6500160 

6501 132 

447 

6507930 

6508901 

6509871 

65I084I 

448 

•6517624 

6518593 

65 19561 

652O528 

449 

6527297 

6528263 

6529229 

653OI95 

450 

6536948 

6537912 

6538876 

6539839 

45 1 

6546578 

6547539 

6548501 

6549462 

452 

65  561 86 

6557145 

6558105 

6559O64 

453 

6565773 

6566730 

6567688 

6568645 

454 

6575339 

6576294 

6577250 

65782O5 

455 

6584884 

6585837 

6586790 

6  5  87743 

456 

6594408 

6595359 

65963 10 

6597261 

.  457 

660391 1 

6604860 

6605809 

6606758 

458 

6613393 

66 1 4340 

66  r  5287 

6616234 

459 

6622855 

6623800 

6624745 

6625690 

460 

6632296 

6633239 

66341 82 

6635125 

461 

6641717 

6642658 

6643599 

6644539 

462 

665 1 1 17 

6652056 

6652995 

6653933 

463 

6660497 

6661434 

6662371 

66633O7 

464 

6669857 

6670792 

6671727 

6672661 

465 

6679197 

6680130 

6681062 

6681995 

466 

6688516 

6689447 

6690378 

669I 308 

467 

6697816 

6698745 

6699674 

6700602 

468 

6707096 

6708023 

6708950 

67O9876 

469 

6716356 

6717281 

671 8206 

6719130 

470 

6725596 

6  7265 19 

6727442 

6728365 

471 

6734817 

6735738 

6736659 

6737574 

472 

674401 8 

74493 7 

6745856 

674«3775 

473 

6753200 

6754!  r7 

6755034 

6755951 

474 

6762362 

6763277 

6764192 

6765 107 

475 

6771505 

6772418 

6773332 

6774244 

476 

6780629 

6781 54O 

6782452 

6783362 

477 

6789734 

679O643 

6791552 

6792461 

478 

6798819 

6799727 

6800634 

68OI 54I 

479 

6807886 

6808792 

6809697 

6810602 

480 

6816934 

6817838 

6818741 

68T9645 

481 

6825963 

6826865 

6827766 

6828668 

482 

6834973 

6835873 

6836773 

6837673 

483 

6843965 

6844863 

6845761 

6846659 

.  484 

6852938 

6853834 

6854730 

6855626 

485 

6861 892 

6862787 

6863681 

6864>75 

486 

6870828 

‘ 6871721 

687261 3 

6873506 

9 

64728  5 1 
6482624 
6492375 
6502104 
651 1 81 1 
6521 496 
6531 160 
6540802 
6550423 
6560023 
6569602 
6579159 
6588696 
659821 2 
6607706 
66171 81 
6626634 
6636067 
6645480 
6654872 
6664244 
6673595 
6682927 
6692239 
6701 530 
6710802 
6720054 
6729287 
6738500 
6747693 
6756867 
6766022 

^775 1 57 
6784273 

6793370 
6802448 
681 1 507 
6820548 
6829569 
6838572 
6847556 
6856522 
6865469 
6874398 


Artificial  Numbers :  Or, 


Natural 

Number*. 

487 

0  ! 

1 

3 

4 

5875290 

6876181 

6877073 

6877964 

6878855 

488 

6884198 

6885088 

6885978 

6886867 

6887757 

485 

5893089 

6893977 

6894864 

6895752 

689664° 

490 

5901951 

6902847 

6903733 

69046 1 6 

6905505 

49I 

591081 5 

691 1699 

6912584 

6913468 

6914352 

492 

591955 1 

6920534 

6921416 

6922298 

6923 180 

403 

5928459 

692935° 

6930231 

6931 1 1 1 

6931991 

494 

5937269 

6938148 

6939027 

6939906 

6940785 

495 

5945052 

6946929 

6947806 

6948683 

6949560 

49<5 

6954817 

6955692 

6956568 

6957443 

6958318 

497 

5963554 

6964438 

696531 I 

6966185 

6967058 

498 

69 72293 

6973*65 

6974037 

6974909 

6975780 

499 

6981005 

698 1 876 

6982746 

69836 1 6 

6984485 

500 

6989700 

6990569 

6991437 

6992305 

6993173 

5QI 

6998377 

6999244 

70001 I I 
/ 

7000977 

7001843 

502 

7007037 

7007902 

7008767 

7009632 

7010496 

5°3 

701 5680 

7016543 

7O I 74O6 

701 8269 

7019132 

504 

7024305 

7025167 

7026028 

7026890 

702775 1 

5°5 

7032914 

703:3774 

7034O3 

7035493 

7036352 

5  06 

7041505 

7042363 

7043221 

7044079 

7044937 

507 

7050080 

7050936 

7°5i792 

7052649 

7053505 

508 

7058637 

7059492 

7060347 

7061201 

7062055 

5  °9 

7067178 

7068031 

7068884 

7069737 

7070589 

510 

7075702 

7076553 

7077405 

7078256 

7079107 

51 1 

7084206 

7085059 

7085908 

7086758 

7087607 

512 

7092700 

7093548 

7094394 

7095244 

7096091 

5i3 

7101 174 

7102020 

7102866 

7*03713 

7io4559 

5h 

7109631 

71 10476 

71 1 1321 

7112165 

71 13010 

515 

71 1 8072 

711891 5 

7**9759 

7120601 

7121 444 

51(5 

7 1 264.97 

7127339 

7128180 

7129021 

7129862 

517 

7134905 

71 35745 

7136585 

7137425 

7138264 

518 

7143298 

7144136 

7144974 

7*45812 

7 1 46650 

5r9 

7151674 

7152510 

7153347 

7 1 54T  83 

7155019 

520 

7160033 

7160869 

7161703 

7162538 

7163373 

521 

7168377 

716921 1 

7 1 70044 

7170877 

7171710 

522 

7176705 

7*77537 

7178369 

7179200 

7180032 

523 

7185017 

7185847 

7 1 86677 

7187507 

7188337 

524 

7I933I3 

7194H2 

7194970 

7195799 

7196627 

•  525 

7201593 

7202420 

7203247 

7204074 

7204901 

52(5 

7209857 

7210683 

721 1 508 

7212334 

7213159 

527 

7218106 

7218930 

7219754 

7220578 

7221401 

528 

7226339 

7227162 

7227984 

7228806 

7229628 

529 

7234557 

7235378 

7236198 

7237019 

7237839 

530 

7242759 

7243578 

7244397 

•  7245216 

7246035 

Kitur  1 
N^mbert. 

487 

488 

489 

490 

49 1 

492 

493 

494 

495 

4s<j 

497 

498 

.  499 

500 

501 

502 

a  5°3 
1  5°4 

5°5 

50^ 

i.  5°7 
508 

5°9 
5TO 
511 
!  512 

5T3 
5T4 
5T5 

516 

5 1 7 

'  5’8 

5'9 

520 

521 

522 

523 

524 

525 
52  6 

527 

528 

529 

^30 


Logarithms  (to  5309.) 


5 

6879746 

6888645 

6897527 

6906390 

6915235 

6924062 

6932872 

6941663 

6950437 

6959193 

6967931 

6976652 

<5985355 

6994041 

7002709 

7011361 

7019995 

7028612 

7037212 

7045793 

7054360 

7062910 

7071442 

7079957 

7088456 

7096939 

71054.04 

7113854 

7122287 

7130703 

7139104 

7147488 

7155856 

7*164207 

7172543 

7180863 

7189167 

7197455 

7205727 

7213984 

7222225 

7230450 

7238660 

7246854 


6 

6880637 

6889535 

6898414 

6907275 

6916119 

6924944 

6933752 

6942541 

695i3i3 

6960067 

6968804 

6977523 

6986224 

6994908 

7003575 

7012225 

7020857 

7029472 

7038071 

7046652 

7055216 

7063764 

7072294 

7080808 

7089305 

7097785 

7106250 

71 14698 

7 1 23 1 29 

7I3M44 

7139943 

7148325 

71 56691 

7165042 

7173376 

7181694 

7189996 

7198283 

7206554 

7214809 

7223048 

7231272 

7239480 

7247672 


7 

6881528 

6890423 

68993° 1 

6908161 

6917002 

6925826 

6934631 

6943419 

6952189 

6960942 

6969676 

6978394 

6987093 

6995776 
7004441 
7013089 
70217 19 
7030333 
7038929 

7047509 

7056072 
7064617  I 
7073146 


* 

6882418 
6891312 
69001 88 
6909046 
6917885 
6926707 
69355U 

6944297 

6953065 

6961 816 

6970549 

6979264 

6987963 

6996643 

7005307 

7013953 

7022582 

703 1 193 

7039788 

7048366 

7056927 

7065471 

7073998 


9 

6883308 

6892200 

6901074 

6909930 

6918768 

6927588 

6936390 

6945174 

6953941 

6962690 

6971421 

6980135 

6988831 

69975 IO 
7006172 
7014816 
7023444 
7032054  j 
7040647 
7049223 
7057782 
7066324 , 
7074850 


7081659 
7090154 
7098633 
7107096 
71  1 5542 

7123971 

7132385 
7140782 
7149162 
7157527 
7165876 
7174208 
7182^25 
7190826 
7 1 991 1 1 
7207380 
7215633 
7223871 
7232093 
7240300 
7248491 


7082509 

7091 003 

7099480 

7107941 

7116385 

7 1 248 i 3 

7133225 

7141620 

7 1 50000 

7158363 

7166710 

7175041 

718335^ 

7191655 
7199938 
7208206 
7216458 
7224694 
7232914 
7241 120 

7249309 


7083359 

7091851 

7100327 
7108786 
71 17229 
7125655 
7134065 

7142459 

7150837 

7159198 

7167544 

7175873 

7184186 

7192484 

7200766 

7209032 

7217282 

7225517 

7233736 

7241939 

7250127 


;  x 


Artificial  Numbers:  Or, 


S  umbers. 

0 

1 

2 

3 

531 

7250945 

7251763 

7252581 

7253398 

532 

7259116 

7259933 

7260749 

7261 565 

533 

7267272 

7268087 

72689OI 

7269716 

534 

7275413 

7276226 

7277039 

7277852 

535 

7283538 

7284349 

7285161 

7285972 

536 

7291648 

7292458 

7293268 

7294078 

537 

7299743 

7300551 

7301 360 

7302168 

538 

7307823 

7308630 

7309437 

7310244 

539 

7315888 

7316693 

7317499 

73*8304 

54O 

7323938 

7324749 

7325546 

7326350 

541 

7331973 

7332775 

7333578 

7334380 

542 

7339993 

7340794 

734*595 

7342396 

543 

7347998 

7348798 

7349598 

7350397 

544 

7355989 

7356787 

7357585 

7358383 

545 

7363965 

7364762 

7365558 

7366355 

546 

7371926 

7372722 

73735*7 

7374312 

547 

7379873 

7380667 

7381461 

7382254 

548 

7387806 

7388598 

7389390 

7390182 

549 

7395723 

7396514 

7397305 

7398096 

55° 

7403627 

7404416 

7405206 

7405995 

551 

741 1 516 

7412304 

7413092 

7413880 

552 

7419391 

7420177 

7420964 

742175° 

553 

7427251 

7428037 

7428822 

7429607 

554 

7435098 

7435881 

7436665 

7437449 

555 

7442930 

74437 1 2 

7444495 

7445277 

556 

7450748 

7451529 

7452310 

7453091 

557 

7458552 

7459332 

74601 1  I 

7460890 

558 

7466342 

7467120 

7467898 

7468676 

559 

74741 1 8 

7474895 

7475672 

7476448 

5do 

748l880 

7482656 

7483431 

7484206 

561 

7489629 

7490403 

749**77 

749195° 

562 

7497363 

7498136 

7498908 

7499681 

563 

7505087 

7505855 

7506626 

7507398 

564 

75 I279T 

7513561 

75*4331 

7  5  I  5  T  00 

565 

7520484 

7521253 

7522022 

7522790 

5  66 

7528164 

7528932 

7529699 

7530466 

567 

7535831 

7536596 

7537362 

7538128  1 

568 

7543483 

7544248 

75450*2 

7545777 

569 

7  5  5 1  123 

7551886 

7552649 

7553412 

57° 

7558749 

7  5  5  9  5 1 0 

7560279 

7561034 

571 

7566361 

7567122 

7567882 

7568642 

572 

7573960 

75747*9 

7575479 

7576237 

573 

7581546 

7582304 

7583062 

75838*9 

574 

7589119 

7589875 

7590632 

7591388 

4 

7254215 

72152380 

7270531 

7278664 

7286784 

7294888 

7302977 

7311051 

7319109 

7327153 

7335*82 
7343197 
735 1 '96 
7359i8i 
736715 1 

7375>o7 

7383048 

7390974 

7398886 

7406784 

7414668 

7422537 

7430392 

7438232 

7446059 

7453871 

7461670 

7469454 

7477225 

7484981 

7492724 

7500453 

7508168 

751 5870 
7523558 
753'232 
7538893 
7546541 

7554178 

7561795 

7569402 

7576996 

7584577 

7592144 


Logarithms  (to  574 pj 


Natural 

Number*. 

5 

<5 

7 

8 

9 

S3* 

7255033 

7255850 

7255557 

7257483 

7258300 

532 

7253195 

725401 2 

7254827 

7255542 

7266457 

533 

7271344 

7272158 

7272972 

727378 6 

7274599 

534 

7279477 

7280290 

7281101 

7281914 

7282725 

535 

7287595 

7288405 

7289215 

7290027 

7290838 

536 

7295697 

7295505 

7297316 

7298125 

7298934 

537 

7303785 

7304593 

7305400 

7305208 

7307015 

538 

7311857 

7312553 

7313470 

7314276 

73^5082 

539 

7319914 

7320719 

7321524 

7322329 

7323133 

540 

7327957 

7328750 

7329564 

7330367 

733*17° 

54i 

7335985 

7336787 

7337588 

7338390 

7339191 

542 

7343997 

7344798 

7345598 

7346398 

7347198 

543 

735 1 99 5 

7352794 

7353593 

7354392 

7  3  5  5 1 9 1 

544 

7359979 

7360775 

7361574 

7362371 

7353158 

545 

7367948 

7368744 

736954° 

7370335 

7371131 

54<5 

73-5902 

7375595 

7377491 

7378285 

7379079 

547 

7383841 

7384634 

7385427 

7385220 

7387013 

548 

7391766 

7392558 

739335° 

7394141 

7394932 

549 

7390677 

7400457 

7401257 

7402047 

7402837 

550 

7407573 

74J8352 

74091 5 1 

7409939 

7410728 

551 

741 5-2-5  5 

7415283 

7417030 

7417817 

7418504 

552 

7423323 

74241-09 

7424895 

7425580 

7425455 

553 

743 1 1 76 

7431961 

7432745 

7433530 

7434314 

554 

7439015 

7439799 

7440582 

7441365 

7442147 

555 

7446841 

7447622 

7448404 

7449187 

7449967 

556 

7454652 

7455432 

7456212 

7456992 

7457772- 

557 

7462449 

7453228 

7454005 

7464785 

7465564 

558 

7470232 

7471009 

7471787 

7472564 

7473341 

559 

7478001 

7478777 

7479553 

7480329 

748l IO5 

550 

7485756 

7486531 

7487326 

7488080 

7488854 

5  6”  I 

7493498 

749427 1 

7495044 

7405817 

7496590 

562 

7501225 

75OI997 

75027 59 

75°354T 

75043T2 

563 

7508939 

7509710 

7510480 

7  5 1  1 2  5  1 

7512021 

564 

75*6639 

7517409 

7518178 

7518947 

75T97!6 

5^5 

7524326 

7525094 

7525852 

7525529 

7527397 

55(5 

7531999 

7532766 

7533532 

7534298 

7535065 

567 

7539659 

7540424 

7541189 

754*954 

7542719 

568 

7547305 

7548059 

7548832 

7549596 

7550339 

5  69 

7554937 

7555700 

7556462 

7557224 

7557987 

570 

7562556 

7553318 

7<;640'79 

7564840 

7  555  5oo 

571 

757DI62 

7570922 

7571582 

7572441 

703201 

572 

7577755 

7578513 

7579272 

7580030 

7^80788 

573 

7585334 

7585091 

7585848 

7587605 

75S8362 

574 

7592900 

7593656 

7 5 944 ! 2 

!  7595168 

7595923 

Natural 

Numbers. 

575 
5 16 

577 

578 

579 

580 

581 

582 

5S3 

584 

535 

586 

587 
-588 
189 

590 

5P1 

592 

593 

594 

595 


o 

7  <$96670 

7604225 
7(5i  1758 
7619278 
7620786 
7534280 
7541751 
7549230 
7555585 
75541 28 
7571559 
7578975 
7585381 

7593773 

7701153 

7708520 

7715875 

7723217 
7730547 
7737854 
7745 1 70 


595 

597 

598 

599 

500 

501 

502 

503 

504 

505 
5o5 

507 

508 

509 

510 

5 1 1 
5i  2 

513 

514 

5 15 
5i5 

5 17 

518 


7752463 

7759743 

7767012 
\7774268 
7781513 
778874.5 
7795965 
7803 r 73 
7810369 

781755+ 

7824725 

7831887 

7839035 

7845173 

7853293 

7850412 

7857514 

7874505 

7881584 

788875I 

7895807 

7902852 

7909885 


Artificial  Numbers: 


1 

7597434 

7504979 

76125 1 1 
7520030 
7527536 
7535029 

7542509 

7549975 

7557430 

7554872 

7572301 

76797 1 7 

7587121 

7594512 

7701890 

7709255 

7715510 

7723951 

7731279 

7738595 

7745899 

7753I.9I 

7760471 

7767738 

7774993 

7782235 

7789467 

7795585 
7803893 
781 1088 
7818272 
7825443 
7832502 
7839750 
7845885 
7854010 
7851123 
7858224 
7875313 
7882391 

7889457 

7895512 

7903555 

7910587 


2 

7598189 

7605733 

7513253 

7520781 

7528285 

7535777 

7543255 

7550722 

7558175 

7555515 

7673043 

7680458 

7687850 

7595250 

7702527 

7709992 

7717344 

7724684 

773201  I 
7739325 
7746529 

7753920 

775i 198 
7758454 

7775718 
7782950 
7790190 
7797408 
7804513 
781 1807 

7818989 

7825159 

7833318 

7840454 

7847599, 

7854722 

7851833 

7858933 

7875021 

7883098 

7890153 

7897217 

7904259 

791 1290 


Or, 

3 

7598944 

7606486 
7614016 
7621532 
7629035 
7636526 
7644003 
7651468 
7658920 
7666359 
7673785 
7681 199 
7688600 
7695988 
7703364 
7710728 
7718079 
7725417 

7732743 

7740057 

7747359 

7754648 

7761925  ' 

7769190 

7776+43 

7783683 

7790912 

7798 1 29 

7805333 

7812526 

7819707 

7826876 

7834033 

7841178 

7848312 

7855434 
7862344 
7869643 
7876730 
7883805 
7890869 
7897922 
7904963 
791 1992 


4 

7599699 

7607240 

7614768 

7622283 

7629785 

7637274 

7644750 

7652214. 

7659664 

7667102 

7674527 

7681940 

7689339 

7696727 

7704101 

7711463 

7718813 

7726150 

7733475 

7740788 

7748088 

7755376 

7762652 

7769915 

7777167 

7784407' 

7791634 

7798850 

7806053 

7813245 

7820424’ 

7827592 

78347+8 

7841 892 

7849024 

7856145 

7863254 

7870352 

7877438 

7884512 

7891575 

7898626 

7905666 

7912695 


Logarithms  (to  6  iSp-.J 


Natural 

5 

—  r£> . 

7 

8  0 

Number». 

[  6  2 

57S 

7600453 

7601208 

7601962 

7602717 

576 

7607993 

7608746 

7609500 

7610253 

577 

761 5520 

7616272 

7617024 

7617775 

578 

7&13034 

7623784 

7-624535 

7625285 

579 

7630534 

7631284 

7632033 

7632782 

580 

7638022 

7638770 

76395.18 

7640266 

58. 

7645497 . 

7646244 

7646991 

7647737 

582  ; 

7652959 

7653705 

7654450 

7655195 

583 

584 

7660409 

7661153 

7661 897 

7662641 

7667845 

7668588 

7669331 

76-0074 

585 

7675269 

767601 1 

7676752 

7677494 

586 

7682680 

7683421 

7684161 

7684901 

587 

7690079 

7690818 

7691557 

7692296 

588 

7697465 

7698203 

7698940 

7699678 

589 

7704838 

7705575 

77063 1 1 

7707048 

590 

7712199 

7712934 

7713670 

77144^5 

591 

1-77*9547 

7720282 

7721016 

7721750 

592 

|  7726884 

77.27616 

7728349 

7729082 

S93 

7734107 

7734939 

7735670 

773^402 

594 

774*5*9 

7742249 

7742979 

77437*o 

595 

7748818 

7749547 

7750276 

7751005 

596 

7756104 

7756832 

7757560 

7758288 

597 

7763379 

7764106 

7764833 

7765559 

598 

7770642 

7771367 

7772093 

7772818 

599 

7777892 

7778616 

7779340 

7780065 

600 

7785130 

7785853 

7786576 

7787299 

601 

7792356 

7793078 

7793800 

7794522 

602 

7799571 

7800291 

7801012 

7801732 

603 

7806773 

7807492 

7808212 

7808931 

604 

7813963 

7814681 

7815400 

78161 18 

605 

7821141 

7821859 

7822576 

7823293 

606 

7828308 

7829024 

7829740 

7S30456 

607 

7835463 

7836178 

7836892 

7837607 

608 

7842606 

7843319 

7850450 

7844033 

7844746 

609 

7849737 

7851 162 

7851874 

610 

7856857 

7857568 

7858279 

7858990 

61 1 

7863965 

7864675 

7865385 

7866095 

612 

7871061 

7871770 

7872479 

7873188 

61 3 

7878146 

7878853 

7879561 

7880269 

614 

7885219 

7885926 

7886632 

7887339 

61 5 

7892281 

7892986 

7893691 

7894397 

616 

.7899337 

7900035 

7900739 

7901444 

617 

7906370 

7907073 

7907776 

7908479 

618 

7913397 

7914099 

7914801, 

79*5503 

y  y 


9 

75°347i 
761 1005  j 
76'i8527  ! 

762603$ j 

7^33531  j 

7641014  j 

7648484: 

7655941 ! 

7663385 i 

7670816 

7678235 

768564I 

7693O35 

77OO4I5 

7707784 

7715140 

7722483  1 

7729814  ; 

7737133 

7744440 

775*734 j 

7759016 

7766285 

7773543 

7780789 

7788022 

7795243 

7802453 

7809650 

7816836 

7824010 

7831171 

7838321 

7845460 

7852586 

7859701 

7866805 

7873896 

7880976 

7888045 

7895102 

7902148 

7909182 

7916205 


;  Natural 
Numbers. 

6  ip 
<520 
6  21 
622 
6  23 

624 

625 

626 

627 

628 

629 

630 

631 

632 

633 

<534 

635 

636 

<537 
<>38 
6  39 

640 

641 

642 

643 

644 

645 

646 

647 

648 

649 

650 

651 
6  52 
653 

tf54 

655 

656 

(S57 

<558 

659 

660 

661 

662 


1  o 

7916906 

7923917 

7930916 

7937904 
7944880 
795 1 846 
7958800 

79^5743 

7972(^75 

1919596 

798^506 

7993405 

8000294 

8007171 

8014037 

8020893 

8027737 

8034571 

8041394 

8048207 

8055009 

8061800 

8068580 

8075350 

80821 10 

8088859 

8095597 

8102325 

8 1 09043 

8115750 

8122447 

8129134 

8135810 

8 1 42476 

8149132 

8155777 

8162413 

8169038 

8175^5+ 

8182259 

8 1 88854 

8195439 
820201 5 
8208580 


Artificial  Numbers: 


7917608 

7924617 

793itfi5 

7938602 

7945578 

7952542 

7959495 

7966437 

7973368 

7980288 
7987197 
7994097 
8000982 
8007858 
8014723 
8021578 
8028421 
8035254 
8042076 
8048887 
8055688 
8062478 
8069258 
8076027 
8082785 
8089533 
8096270 
8102997 
8109714 
8116420 
8123116 
8129802 
8136477 
8143142 
8149797 
81 56441 
8163076 
8169700 
8176315 
8182919 
8189513 
8196097 
8202672 
8209236 


2 

7918309 

7925318 

79323H 

79393OO 

7946274 

7953238 

7960190 

7967131 

7974^60 

7980979 

7987887 

7994784 
8001670 
8008545 
8oi 5409 
8022262 
8029105 

8035937 

8042758 
8049568 
8056368 
80631 57 
806993  5 
8076703 
8083460 
8090207 
8096944 
8103670 
8110385 
8l I7090 
8123785 
8130470 
8I37H4 
8143808 
8150462 
8157105 
8163739 

8170362 

8176976 

8183579 

8190172 

8196755 

8203328 

8209892 


Ori 

3 

791901 1 
7926018 

7933014 

7939998 

7946971 

7953933 

7960884 

7967824 

7974753 

7981671 

7988577 

7995473 

8002358 

8009232 

8016095 

8022947 

8029789 

8036619 

8043439 

8050248 

8057047 

8063835 

8070612 

8077379 

8084136 

8090881 

8097617 

8104342- 

81 11056 

81 17760 

8124454 

8131138 

8137811 

8 1 44474 

8l5lI27 

8i577 69 
8 1 64402 
8171 024 
8177636 
8184239 
8190831 
8197413 
8203987 
8210548 


4 

7919712 

7926718 

7933712 

7940696 

7947668 

7954629 

7961578 

7968517 

7975445 
7982362 
7989267 
7996162 
8003046 
8009919 
8016781 
8023632 
8030472 
8037302 
8044121 
8050929 
8057726 
8064513 
807 1 290 
8078055 
808481 T 
8091555 
8098290 

8TO5OI 3 
8l I  1727 
8l I 843O 
8125123 
8131805 
8138478 
8145140 

81 5*791 

8158433 
8165064 
8171686 
8178297 
8 1 84898 
8191489 
81.98071 
8204642 
821 1203 


Natural 

Number*. 

6 19 

620 

621 

622 

623 

624 
.  62 5 

626 

627 

628 

629 
•  530 
'  6"  31 
:  632 

633 

<534 

635 

636 

<537 

638 

639 

640 

641 

642 

543 

6-44 

tf45~ 

646 

647' 

-  <548 
'  649 
6  50 
<551 
652 

553 

<*54 

<*55 

655 

557 

658 

<559 

660 

661 

661 


5 

7920413 
7927418 
793441 1 
7941394 

7948365 

7955324 

7962273. 
796921 1 
7976137 
7983053 

7989957 

7996851 

8003734 

8010605 

8017466 

8024316 

803 1 1 56 

8037984. 

8044802 

805 1609 

8058405 

8065-191 

8071967 

8078731 

8085485 

8092229 

8098962 

8105685 

81 12398 

8119100 

8125792 

8132473 

8139144 
8145805 
81 52456 
81 59096 
8165727- 

8172347' 

8178958 
8185558 
8192146 
8198728 
8205298 
821 1 859 


Logarithms  (to  6629 0 


6 

7921 1 14 
79281 18 
7935110 
7942091 
794906 1 
7956020 
7962967 
7969904 
7976829 

7983744 

7990647 

799754° 

8004421 

801 1292 

8018152 

8025001 

8031839 

8038666 

8045483 

8052289 

8059085 

8065869 

8072643 

8079407 

8086160 

809290  3 

8099635 

8106357 

8113068 

81 19769 

8126460 

8133141 

813981 1 

8146471 

I  8153120 
8159760 
8166389 
8173009 
8179618 
81 86217 
8192806 
8199386 

8205955 

82 1 25 14 


7 

792181 5 
7928817 

79358°9 

7942789- 

7949757 

7956715 

7963662 

7970597 

7977521 

7984435 

7991337 

7998228 
8005109 
801 1978 
8018837 
8025685 
8032522 
8039348 
8046164 
8052969 

8059763 

8066547 

8073320 

8080083 

8086835 

8093577 

8100308 

8107029 

81 13739 

8120439 
8127129 
8133808 
8140477 
81471 36 
8153785 
8160423 
8167052 
8173670 
8180278 
8186877 
8193465 
8200043 
820661 1 
8213170 


8 

7922516 

79-295I7 

7936507 

7943486 

795°454 

7957410 

7964356 

797 1 290 

7978213 

7985125 

7992027 

7998917 

8005796 

801 2665- 

8019522 

8026369 

8033205 

804003 1 

8046845 

8053649 

8060442 

8067225  • 

8073997 

8080759 

8087510 

8094250 

8100980^ 

8 1 07700 

8 1 1 4409 

8121108 

8127797 

8134475 

8141 144 

8147801 

8154449 

8161087 

8167714 

8174331 

81 80939 

8187536 

8194123 

8200700 

8207268 

821 3825 


7923216 

7930217 

7937206 

7944 1 ^3 

795115° 

7958105 

7965050 

7971983 

7978905 

7985816 

7992716 

7999605 

8006484 

8013351 

8020208 

8027053 

8033888 

8040712 

8047526 

8054329 

8061121 

8067903 

8074674 

8081434 

8088184 

8094924 

8101653 

8108371 

81 i 5080 

8121778 

8128465 

8i35H3 

8141810 

8148467 

8155113 

8161750 

8168376 

8174993 

8181599 

8188195 

8194781 

8201358 

8207924 

82144.80 


Artificial  Numbers :  Or, 


Natural 

Number*. 

O 

1 

,  2 

B  \  ^ 

1  2 

4 

<563 

S215135 

821 5790 

8216445 

82 1 7  ICO 

8217755 

664 

822l68l 

8222335 

8222989 

8223643 

8224296 

665 

8.228216 

8228869 

8229522 

8230175 

8230828 

666 

8234742 

8235394 

8236046 

8236698 

8237350* 

66  7 

8241258 

8241909 

8242560 

824321 1 

82.43862 

1  668 

8247765 

824841 5 

8249065 

82497 1 5 

8250364 

k  669 

8254261 

8254910 

825555 9 

8256208 

8256857 

6  70 

826G748 

8261396 

8262044 

8262692 

8263340 

671 

8267225 

8267872 

82685 19 

8269166 

826981 3 

672 

8273693 

82743.39 

8274985 

8275631 

8276277 

673 

828OI5I 

8280796 

8281441 

8282086 

8282731 

<574 

8286599 

828-243 

8287887 

8288532 

8289176 

675 

8293°38 

8293681 

8294324 

8294967 

829561 1 

676 

8299467 

8300109 

8300752 

8301394 

8302036 

/St't 

u  /  / 

8305887 

8306528 

8307169 

8307811 

8308452 

67S 

8312297 

8312937 

8313578 

83 1 42 1 8 

83T4858 

<579 

8318698 

8319337 

8319977 

8320616 

8321255 

680 

8325089 

8325728 

8326366 

8327005 

8327643 

68 1 

8331471 

8332109 

8332746 

8333384 

8334021 

682 

8337844 

8338480 

8339117 

8339754 

8340390 

683 

8344207 

8344843 

8345479 

83461 14 

8346750 

684 

8350561 

8351 196 

8351831 

8352465 

8353100 

685 

8356906 

835754° 

8358174 

8358807 

8359441 

685 

8363241 

8363874 

8364507 

8365140 

8365773 

687 

8369567 

8370199 

8370832 

8371463 

8372095 

<588 

8375884 

8376516 

8377147 

8377778 

8378409 

689 

8382192 

8382822 

8383453 

8384083 

8384713 

69  O 

8388491 

8389120 

838975° 

8390379 

8391008 

69I 

8394780 

8395409 

S396037 

8396666 

8397294 

692 

840106 1 

8401688 

8402316 

8402943 

8403571 

<5p3 

8407332 

8407959 

8408586 

84092 1 2 

8409838 

694 

8413595 

8414220 

8414846 

8415472 

8416097' 

695 

8419848 

8420473 

8421098 

8421722 

8422347: 

696 

8426092 

8426716 

8427340 

8427964 

8428588 

-L  697 

8432328 

8432951 

8433574 

8434197 

8434819 

698 

8438554 

8439176 

8439798 

8440420 

8441042 

<599 

8444772 

8445393 

8446014 

8446635 

8447256 

700 

8450980 

8451601 

8452221 

8452841 

8453461 

701 

8457180 

8457800 

8458419 

8459038 

8459658 

702 

8463371 

8463990 

8464608 

8465227 

8465845 

703 

8469553 

S470171 

8470789 

8471406 

8472024 

704 

8475727 

8476343 

8476960 

8477577 

8478193 

705 

8481 891 

8482507 

8483123  . 

8483739 

84843  5  5 

706 

8488047 

8488662 

8489277 

8489892 

8490507. 

Logarithms  (to  70 69.) 
6 

8219054 
8225503 


044757' 
8454081 
8450277 
8455453 
8472541 
8478810 
8484970 
8491122 


8232133 
8238553 
82451 53 
825 1554 
8258154 
825453  5 
8271107 
8277559 
8284021 
8290453 
8295895 
8303320 
8309734 
8315139 
8322534 
8328919 

833  5296 
8341553 
8348021 

83543^9 
8350708 
8357038 

8373359 
8379570 
8385973 
8392255 
8398550 
8404825 
841 1091 

84i7348 

8423595 

8429735 

8435055 
8442285 
8448498 
8454701 
8450895 
845708 1 
8473258 
8479425 
8485585 
8491735 


7 

8219718 
8225257 
8232785 
8239305 
8245814 
8252313 
8258803 
8255283 

8271753 

8278214 
8284555 
8291 107 
8297539 

8303962 

8310375 
8316778 
8323173 
8329558 

8335933 
8342299 
8348555 
8355003 
8361341 
8367570 

8373990 
8380301 
8385502 
8392895 
8399178 
8405452 
8411717 

84 1 7973 
8424220 
8430458 
8435587 
8442907 
84491 19 

845532 
845 1515 
8457700 
8473875 
8480043 
8486201 
849235 


Z  z 


8 

8220372 
8226910 
8233438 
8239956 

8246464 
8252963 
8259451 
826593 1 
8272400 
8278860 
82853  ro 
8291751 
8298182 
8304603 
831 1016 
8317418 
8323812 

8330195 
8336570 

8342937 
8349291 
8355638 

8361975 
8368303 
8374622 
8380931 

8387232 

8393523 

8399806 
8406079 
8412343 

8418598 
8424844 
8431081 
8437310 
8443529 
8449739 
8455941 
8462134 
8468318 

8474493 
8480659 
8486817 
8492965 


9 

8221027 
8227563 
8234090 
8240607 
82471 14 
8253612 
8260100 
8266578 
8273046 

8279505 

8285955 

8292394 
8298824 
8305245 
831 1656 
8318058 
8324450 
8330833 
8337207 
8343571 

8349926 

8356272 

8362608 

8368935 

8375253 

8381562 
8387861 
8394152 

8400433 
8406706 
8412969 
8419223 
8425468 
8431705 

8437932 
8444150 
8450360 
8456561 
8462752 
8468935 
84751 10 
8481275 
8487432 
8493580 


Natural 

Numbers. 

707 

708 
70  9 

710 

711 

712 

713 

714 

71 5 

71 6 

717 

718 

719 

720 

721 

722 

723 

724 

725 

726 

727 

728 

729 

730 

731 

732 

733 

734 

735 
'736 

737 

738 

739 
74° 

741 

742 

743 

744 

745 
74^ 

747 

748 

749 

750 


Artificial  Numbers  :  Or , 


8494194 

8500333 

8506462 

8512583 

8518696 

8524800 

8530895^ 

8536982 

8543060 

8549130 

8555192 

8561244 

8567289 

8573325 

8579353 

8585372 

8591383 

8597386 
8603380 
8609366 
8615344 
8621314 
8627275 
8633229 
8639174 
864511 1 
8651040 
8656961 
8662873 
8668778 

8*74675 

8680564 

8686444 

86923 17 
8698182 
8704039 
8709888 
S7 1 5729 

8721 563 
8727388 
8733206 
8739016 
8744818 
8750613 


8494808 

8500946 

8507075 

8513195 

8519307 

8525410 

8531504 

8537590 

8543668 

8549737 

8555797 

8561849 

8567893 

8573928 

8579955 

8585973 

8591984 

8597985 

8603979 

8609964 

8615941 

8621910 

8627871 

8633823 

8639768 

8545704 

8651632 

8557552 

8663464 

8669368 

8675264 

8681 152 

86 87032 

8692904 

8698768 

8704624 

8710473 

8716313 

8722146 

8727970 

8733788 

8739597 

8745398 
I  8751192 


849542-3 

8501559 

8507687 

8513807 

8519917 

8526020 

8532113 

8538198 

8544275 

8550343 

8556403 

8562454 

8568497 

8574531 

8580557 

8586575 

8592584 

8598587 

8604578 

8610562 

8616539 

8622507 

8628467 

8634418 

8640362 

8646297 

8652225 

8658144 

8664055 

8669958 

8675853 

8681740 

8687620 

8693491 

8699354 

8705209 

8711057 

8716897 

8722728 

8728552 

8734369 

874°t77 

8745978 

8751771 


8496037 

8502172 

8508300 

8514418 

8520528 

8526629 

8532722 

8538806 

8544882 

8550949 

8557008 

85*3059 

8569101 

8575*34 

8581 1 59 
8587176 
8593185 
8599185 
8605177 
861 1 160 
8617136 
8623103 
8629062 
8635013 
8640956 
8646890 
8652817 

8658735 

8664646 
8670548 
8676442 
8682329 
8688207 
8694077 
8699940 
8705795 
871 1641 
8717480 
8723311 

8729134 

8734950 

8740757 

8746557 

8752349 


4 

8496651 
850278 6 
8508912 
851 5030 
8521139 
8527239 
8533331 
8539414 
8545489 

855*55* 

8557614 
8563663 
8569704 

8575737 

8581761 

8587777 

8593785 

8599784 

8605776 

8611758 

8617733 

8623699 

8629658 

8635608 

8641550 

8647483 

8653409 

8659327 

8665236 

8671138 

8677031 

8682917 

8688794 

8694664 

8700526 

8706380 

8712226 

8718064 

8723894 

8729716 

8735531 

?74T  338 
8747137 
8752928 


Natural 

Numbers. 

707 

708 

709 

710 
?II 
712 
7*3 
7!4 
7*5 

716 

7  !7 
718 

7*9  I 


720 

721 

722 

723 

724 

725 
72  6 

727 

728 

729 

730 

731 

732 

733 

734 

735 
735 
737 
733 

739 

740 

741 

742 

743 

744 

745 

74(5 

747 

748 

749 
•7<3 


5 

8497264 

8503399 

8509524 

8515541 

8521749 

8527849 

8533940 

8540022 

854^095 

8552152 

8558219 

8554258 

8570308 

8575340 

8582353 

8588379 

8594385 

8500384 

8505374 

8512355 

8518330 

8524295 

8530253 

8535202 

8542143 

8548075 

8554001 

855991 8 

8555827 

8571728 

8577520 

8583505 

8589382 

8595251 

8701 1 12 

8705955 

8712810 

8718547 

8724470 

8730298 

87351 1 2 

8741918 

8747715 

87  5  3 >07 


T  *  ’  1  »  " 

Logarithms  (to  7509 
8497878 

850401 1 


■>; 


85 10135 
8515252 
8522359 
8528458 

8534548 

8540530 

8545703 

8552758 

8558824 

8554872 

8570912 

8575943 

8582955 

8588980 

8594985 

8500983 

8505973 

8512954 

8018927 

8524892 

8530848 

8538797 

8542737 

8548559 

8854593 

8550509 

8555417 

85723 17"; 

8578209 

8584093 

8589959 

8595837 

8701897’ 

8707549 

8713394 

8719230 

8725059 

8730880 

8738893 

874249S 

8748298 

8734088 


7  • 

8498492 
8504824 
8510748 
85 18883 
8522970 
8529088 

8535r57 

854I238 

8547310 

8553374 

8559429 

8565475 

8571515 

8577545 

8583567 

,8589581 
8595586 
85oi 583 
8507571 
8513552 
8519524 
8525488 
8531443 
8537391 
8543331 
8549252 
8(55  5 1 8  5 

8551  ns 

8557008 
8572907 
8578798 
858458 1 
85905  55 
8595423 
8700283 
8708134 
8713973 
8719814 
8725541 
''8731451 

1  8737274 
8743078 
8748875 
8754554. 


8 

8499105 
8505237 
851 1 35o 
8517474 
8523580 

8529677 

8535765 

8541845 

8547917 

8553980 

8560035 

8565081 

85721 18 

8578148 

85841 69 

85901 81 

85961 85 

8602182 

8508170 

8514149 

8520 T 20 

8525084 

8632039 

8637985 

8543924 

8549855 

8655777 

856i 691 
8667598 
8673496 

8679387 

8585269 
8691 143 

8697010 
8702868 
8708719 
8714552 
8720397 
8726224 
8  ”7  3  2043 

8737855 

8743658 

8749454 

87^5243 


9 

8499719 

8505850 

8511972 

8518085 

8524190 

8530286 

8536374 

8542453 

8548524 

8554586 

8560640 

8566685 

8572722 

8578750 

8584770 

8590782 

8596786 

8602781 

8608768 

8614747 

8620717 

8626679 

8632634 

8638580 

8644517 

8550447 

8656369 

8662282 

8668188 

8674086 

8679975 
8685857 
869 173.0 
8697596 
8703454 
8709304 
87151 46 
8720980 
8726806 
8732625 
8738435 
. 8744238 

8750034 


Natural 

lumbers. 

75 1 

752 

753 

754 

755 

756 

757 
75s 

759 

760 

761 

762 
763. 
764 

«  ^5 

766 

767 
\  768 

769 

770 

771 

772 

773 

774 
77% 

776 

777 

778 

779 

780 

781 

782 

783 

784 

785 
78(5 

i  787. 

788 

789 

790 

791 

792 

793 

794 


<  0 

j  8756-399 
8762178 
8767950 
8773713 
8779469 
8785218 
8790959 
8796692 
8802418 
8808136 
8813847 
8819550 
8825245 
8830934 
8836614 
8842288 

8847954 

8853612 

8859263 

8864907 

8870544 

8876173 

8881795 

8887410 

8893017 

8898617 

8904210 

8909796 

8915375 

8920946 

8926510 

8932068 

8937618 

8943161 

8948697 

8954225 

8959747 

8965262 

8970770 

8976271 

8981765 

8987252 

8992732 

8998205 


Artificial  Numbers:  0ry 


1 

8756978 

8762756 

8768526 

8774289 

8780045 

8785792 

8791532 

8797265 

8802990 

8808707 

8814417 

8820120 

8825815 

8831502 

8837182 

8842855 

8848520 

8854178 

8859828 

8865471 

8871107 

8876736 

8882357 

8887971 

8893577 

8899177 

8904769 

8910354 

891 5932 

8921 503 

8927066 

8932623 

8938172 

8943715 

8949250 

8954778 

8960299 

8965813 

8971320 

8976821 

8982314 

8987800 

8993279 

8998752 


2 

8757556 

8763333 

8769103 

8774865 

8780620 

8786367 

8792106 

8797838 

8803562 

8809279 

8814988 

8820689 

8826384 

8832070 

8837750 

8843421 

8849086 

8854743 

8860393 

8866035 

8871670 

8877298 

8882918 

8888532 

8894138 

8899736 

8905328 

89 1 09 1  2 

89 1 6489 

8922059 

8927622 

8933178 

8938727 

8944268 

8949803 

8955330 

8960851 

8966364 

8971871 

8977370 

8982863 

8988348 

8993827 

8999299 


8758134 

876391  I 
8769680 

877544 1 

8781195 
8786941 
8792680 
879841  I 
88041 34 
8809850 
8815558 
8821259 
8826953 
8832639 
8838317 
8843988 
8849652 
8855308 
8860957 
8866599 
8872233 
8877860 
8883480 
8889C93 
8894698 
8900296 
8905887 
89T I47O 

8917047- 

8922616 

8928178 

8933733 
8939281 
8944822 
8950356 
8955883 
8961403 
896691 5 
8972421 
897792O 
89834H 
8988897 

8994375 

8999846 


4  * 

8758712 
8764488 
87  70256 
8776017 
8781770 

8787s1 5 

8793253 

8798983 

8804705 

8810421 

88 1 61 29 I 

88218291 

8827522 

8833207 

8838885 

88445  5  5 

8850218 

8855874 

8861522 

8867163 

8872796 

8878423 

8884042 

8889653 

8895258 

8900855 

8906445 

8912028' 

8917604 

8923173 

8928734 

8934288 

8939836 

8945376 

8950909 

8956435 

8961954 

8967466 

8972971 

8978469 

8983960 

8989445 

8994922 

9000392 


Natural 

Number*. 

751 

752 

753 

754 

755 

75<5 

757 

758 

759 
7<5o 

75 1 
762 

753 

764 

7<5'5 
7  56 
7<57 
768 

759 

770 

771 

772 

773 

774 

775 
ll6 

111 

778 

779 

780 

781 

782 

783 

784 
783 
1?6 

787 

788 

789 

790 
7  91 

792 

793 


5 

8759290 

8765065 

8770833 

8776592 

8782345 

8788089 

8793826 

8799556 

8805278 

8810992 

8816699 

8822398 

8828090 

8833775 

8839452 

8845122 

8850784 

8856439 

8862086 

8867726 

8873359 

8878985 
8884603 
8890214 
8895818 
890141 5 
8907004 
8912586 
8918161 
8923729 
8929290 
8934843 

894°390 
8945929 
8951462 
8956987 
8962506 
896801 7 
8973521 
8979019 
8984509 
8989993 
8995469 
9000939 


Logarithms  (to  7949.J 


6 

8759868 

8765642 

877  HOP 

8777168 

8782919 

8788663 

8794400 

8800128 

8805850 

8811563 

8817269 

8822968 

8828659 

8834343 

8840019 

8845688 

8851350 

8857004 

8862651 

8868290 

8873922 

8879547 

8885165 

8890775 

8896378 

8901974 

8907562 

8913144. 

8918718 

8924285 

8929846 

8935398 

8940944 

8946483 

8952015 

8957539 

8963057 

8968568 

8974071 

8979568 

8985058 

8990541 

8996017 

9001486 


7  ! 
8760445 

8766219 

8771985 

8777743 

8783494 

8789237 

8794973 

8800701 

8806421 

8812134 

8817840 

8823537 

8829228 
88349T 1 
8840586 
8846255 
885191 5 
8857569 
8863215 
8868854 
8874485 
8880109 
8885726 
8891336 
8896935 
8902533 
8908121 
8913702 
8919275 
8924842 
8930401 

8935953 

8941498 

8947037 

8952567 

8958092 

8963608 

89691 1 8 

8974621 

89801 17 

8985606 

8991089 

8996564 

9002032 


8 

8761023 

8766796 

8772561 

8778319 

8784069 
878981 1 

^795546" 

8801273 

8806993 

8812705 

8818410 

8824107 

8829797 

8835479 

8841 1 54 

8846821 

8852481 

8858134 

8863779 

8869417 

8875048 

8880671 

8886287 

8891 896 

8897498 

8903092 

8908679 

8914259 

8919832 

8925398 

8930957 

8936508 

8942053 

8947590 

8953120 

8958644 

8964160 

8969669 

8975171 

898066-? 

89861 55 

8991636 

89971 1 1 

9002579 


9 

8761601 

8767373 

8773,137 

8778894 

8784643 

8790385 

87961 19 

8801846 

8807564 

8813276 ] 

8818980 

8824676 

8830365  || 

8836047 

8841721 

8847387 

8853047 

8858699 

8864343 

8869980; 

8875610 

8881233 

8886848 

8892457 

8898058 

8903651 

8909238 

8914817 

8920389 

8925954 

8931512 

8937063 

8942607 

8948143 

8953673 

8959195 

89647 1 1 

8970219 

8975721 

8081216 

8986703 

8992184 

8997658 

9203125 


A  a  a 


Natural 

Numbers. 

795 

796 

797 

798 

799 

800 

801 

802 

803 

804 

805 
8  06 

807 

808 

809 

810 

81 1 

812 

813 

814 

815 

816 

817 

818 

819 

820 

821 

822 

823 

824 

825 
82  6 

827 

828 

829 

830 

1 

832 

833 

834 

835 

:  83  6 

S37 

838 

- - 1 - 


sir  tlfi  rial  Numbers : 

2 

9OO47  64 


O 

9003671 
9OO9 1  3 1 
9OI4583 
9020029 
9025468 
90309OO 
9036325 
9041744 

9047 1 5  5 

9052560 

9057960 

9063351 

9068735 

9°74it4 

9079485 
9084850 
9090209 
9095560 
9100905 
9106244 
91 11576 
91 16902 
9 122220 
9127533 
9132839 

9138139 

9H3432 

9148718 

9153998 

9159272 

9164539 

9169800 

9T75°55 

9180303 

P185545 
9190781 
9196010 
9201233 
9206450 
921 1661 
9216865 
9222063 
9227255 
9232440 


9004218 
9009676 
9015128 
9020573 
902601 1 

,903 1 443 
9036867 
9042285 
9047696 
9053101 
9058498 
9063889 
9069273 
9074651 
9080022 
9085386 
9090744 
9096095 
9101440 
9106778 
9 1 1 2 1 09 
9117434 
9122752 
9128064 

91333^9 

9138668 

9143961 

9149246 

9154526 

9159799 

9165066 

9170326 

9175580 

9180828 

9186069 

9191304 

9196533 

9201755 

9206971 

9212181 

9217385 

9222582 

9227773 

9232958 


9010222 
9015673 
9021 1 17 
9026555 
9031985 
9037409 
9042827 
9048237 
9053641 
9059038 
9064428 
9069812 
9075188 
9080559 
9085922 
9091279 
9096630 

9101974 

910731 1 
91 12642 
91 17966 
9123234 
9128595 

9133899 

9139198 

9144489 

9 1 4977  5 

9155054 

9160326 

9165592 

9170852 

9176105 

9181352 

9186593 

9191827 

9197055 

9202277 

9207493 

9212702 

9217905 

9223102 

922S292 

9233477 


Or, 

3 

9005310 

9010767 

9016218 

9021661 

9027098 

9032528 

9037951 

9043368 

9048778 

9054181 

9059577 

9064967 

9070350 

9075726 

9081095 

9086458 

9091815 

9097165 

9102508 

9107844 

9113174 

9118498 

9123815 

9129126 

9134430 
9139727 
9145018 
91 50303 
9155581 
9160853 
91661 1 8 
9171378 
9176630 
9181877 
9187117 
9192350 

9197578 

9202799 

9208014 

9213222 

9218425 

9223621 

9228811 

9233995 


4 

9005856 
9011313 
9016762 
9022205 
9027641 
9033071 
9038493 
9043909 
90493 1 8 
9054721 
90601 16 
9O655O5 
9070887 
9076263 
9081632 
9086994 
9092350 

9097699 

9103042 
9108378 
91 I37O7 
91 I9O3O 
9124346 

9I29656 

9134960 

9140257 

9H5547 

9I5O83I 

91 56IO9 
9161380 
9I66645 

9I7I903 

9177155 

9182401 

918764O 

9192873 

9198100 

9203321 

9208535 

9213743 
9218945 
9224140 
9229330 
92345 1 3 


Logarithms  (to  8389.) 


Natural 

Numbers. 

5 

6 

7 

8 

9 

795 

9006402 

9006948 

9-07494 

9008039 

9008585  ; 

796 

9011858 

9012403 

9012948 

9013493 

9014038 ' 

797 

9017307 

9017851 

9018396 

9018940 

9019485 

798 

9022749 

9023293 

9023837 

9024381 

9024924 

199 

9028185 

9028728 

9029271 

9029814 

9030357 

800 

9033613 

9034156 

9034698 

9035241 

9035783 

801 

9039035 

9039577 

90401 19 

9040661 

9041202 

802 

9044450 

9044992 

9045533 

9046073 

904661 5 

803 

9049859 

9050399 

9050940 

9051480 

9052020 

804 

9055261 

9055800 

9056340 

9056880 

9057419 

^805 

9060655 

9661 195 

9061734 

9062274 

9062812 

806" 

9066044 

9066582 

9067121 

9067659 

9068 1 97 

807 

9071425 

9071963 

9072501 

9073038 

9073576 

808 

9076800 

9077337 

9077874 

907841 1 

9078948 

809 

9082169 

9082705 

9083241 

9083778 

9084314 

810 

9087530 

9088066 

9088602 

9089137 

9089673 

811 

9092885 

9093420 

9093955 

9094490 

9095025 

8r2 

9098234 

9098768 

9099303 

9099837 

9100371 

813 

9103576 

9104109 

9104643 

9105177 

9105710 

814 

910891 1 

9109444 

9109977 

91 10510 

9 1 1 1 043 

815 

91 14240 

9114772 

9115305 

9115837 

91 16369 

816 

9T 19562 

9120094 

9120626 

9121 1 57 

9121689  . 

817 

j  9124878 

9125409 

9125940 

9126471 

9127002 

818 

9130187 

9130717 

9131248 

9131778 

9132309 

819 

9135490 

9136019 

9136549 

9137079 

91 37609 

820 

9140786 

9i4I3I5 

9141 844 

9142373 

9142903 

821 

9146076 

9146604 

9147133 

9147661 

9148190 

822 

9 1  5 1 3  5  9 

9151887 

9152415 

9152943 

9153471 

823 

9156636 

91 57163 

9157691 

91 58218 

9158745 

824 

9161907 

9162433 

9162960 

9163487 

i  916401 3 

825 

9167171 

9167697 

9168223 

9168749 

9169275 

82  6 

9172429 

9172954 

9173479 

9174005 

9 1 74530 

827 

9177680 

9178205 

9178730 

9179254 

917977V 

828 

91 82925 

9183449 

9183973 

9184497 

9185021 

829 

91 88164 

9188687 

918921 1 

9189734 

9190258 

830 

9193396 

9193919 

9194442. 

9194965 

9195488 

83 1 

9198623 

9I99H5 

9199667 

9200189 

920071 1 

832 

9203842 

9204364 

9204886 

9205407 

9205929 

833 

9209056 

9209577 

9210098 

9270619 

921 1 140 

834 

9214263 

9214784 

9215304 

9215824 

9216345 

835 

1  9219465 

9219984 

9220504 

9221024 

9221543 

83  6 

9224659 

9225179 

9225698 

9226217 

9226736 

837 

9229848 

9230367 

9230885 

1 92.31404 

9231922 

838 

!  9235031 

9235549 

9236066 

i  9236584 

9237102 

-5 Artificial  Numbers  :  Or, 

Natural 

Numbers. 

0 

1  1 

2 

3 

4 

839 

9237620 

9238137 

9238655 

9239172 

9239690 

84O 

9242793 

9243310 

9243827 

9244344 

9244860 

84I 

9247960 

9248476 

9248993 

9249509 

9250025 

842 

925.3 1 21 

9253637 

9254152 

9254668 

9255184 

843 

9258276 

9258791 

9259306 

9259821 

9260336 

844 

9263424 

9263939 

9264453 

9264968 

9265482 

845 

9268567 

9269081 

9269595 

9270109 

9270622 

846" 

9273704 

9274217 

9274730 

9275243 

9275757 

847 

9278834 

9279347 

9279859 

9280372 

9280885 

848 

9283959 

9284471 

9284983 

9285495 

9286007 

849 

9289077 

9289588 

9290100 

929061 1 

9291123 

850 

9294189 

9294700 

929521 1 

9295722 

9296233 

85.1 

9299296 

9299806 

9300316 

9300826 

93^*336 

852 

9304396 

9304906 

9305415 

9305925 

930*5434 

853 

9309490 

9309999 

9310508 

931 1017 

931*526 

854 

9314579 

9315087 

93*559*^ 

9316104 

9316612 

855 

9319661 

9320169 

9320677 

9321 1 85 

9321692 

85  6 

9324738 

9325245 

9325752 

9326259 

93267(57 

857 

9329808 

9330315 

9330822 

933 1 328 

9331835 

858 

9334873 

9335379 

9335885 

933*5391 

9336897 

859 

9339932 

934°437 

9340943 

934*448 

934*953 

860 

9344984 

9345489 

9345994 

934*5499 

9347004 

861 

9350032 

935053*5 

9351040 

93  5  *  544 

i  9352049 

8  62 

9355°73 

935557*5 

9356080 

9356584 

9357087 

863 

9360108 

936061 I 

9361 I I4 

9361617 

9362120 

864 

9365137 

9365640 

9366143 

9366645 

9367148 

865 

9370161. 

9370663 

9371165 

937*667 

9372*69 

86(5 

9375  *79 

9375680 

9376l82 

9376683 

9377*84 

8^7 

9380191 

,9380692 

9381193 

9381693 

9382194 

8(58 

9385197 

9385697 

9386198 

9386698 

9387*98 

8  69 

9390198 

9390697 

9391*97 

9391697 

9392196 

870 

9395  T93 

9395692 

939*5*91 

9396690 

9397189 

871 

9400182 

9400680 

9401179 

9401677 

9402176 

872 

9405165 

94O5663 

94O6 1 6 1 

9406659 

9407*57 

873 

0410142 

9410640 

94*1*37 

941 1635 

9412132 

874 

941 5 1 x4 

941 56l I 

9416108 

9416605 

9417101 

s75 

9420081 

9420577 

9421073 

9421569 

9422065 

87  6 

9425041 

9425537 

9426032 

9426528 

9427024 

877 

9429996 

9430491 

9430986 

9431481 

943*976 

878 

9434945 

9435440 

9435934 

9436429 

9436923 

879 

9439889 

9440383 

9440877 

■944*371 

9441 865 

880 

9444827 

9445320 

94458*4 

9446307 

9446800 

88 1 

9449759 

9450252 

9450745 

9451238 

9451730 

882 

9454686 

9455*78 

9455671 

9456163 

9456655 

Logarithms  (to  881.9.) 


Numbers. 

1  5 

6 

7' 

6 

!  9 

839 

9240208 

9240724 

9241246 

9241759 

|  9242276 

84O 

9245377 

9245894 

9246410 

9246927 

f  9247444 

84I 

9250541 

9251057 

9251573 

9252689 

9252605 

842 

9255699 

925621 5 

9256730 

9257245 

?  9257761 

843 

9260851 

9261366 

9261 880 

9262395 

j  9262910 

844 

9265995 

926651 1 

9267025 

9267539 

|  9268053 

845 

9271 136 

9271650 

9272163 

9272677* 

9273*90. 

846 

9276270 

9276783 

9277296 

9277808 

9278321 

847 

9281397 

9281909 

9282422 

9282934 

9283446 

848 

92865 18 

9287030 

9287542 

9288054 

9288565 

849 

9291634 

9292145 

9292656 

9293^67 

9293678 

85O 

9296743 

9297254 

9297764 

9298275  i 

9298785 

85I 

9301847 

9302357 

9302866 

9303376 

9303886 

852 

9306944 

9307453 

9307963 

9308472 

9308981 

853 

9312035 

93 1 2 544 

9313053 

9313561 

93 1 4070 

854 

9317121 

93*7629 

9318137 

931815-45 

9319153 

855 

9322200 

9322708 

9323215 

9323723 

9324230 

856 

9327274 

9327781 

9328288 

9328795 

9329301 

857 

9332341 

9332848 

9333354 

9333860 

9334367 

858 

9337403 

9337909 

9338415 

9338920 

9339426 

859 

9342459 

9342964 

9343469 

9343974 

9344479 

860 

9347509 

9348013 

9348518 

9349022 

9349527 

861 

9352553 

9353057 

9353561 

9354065  1 

9354569 

862 

9357591 

9358095 

9358598 

9359101 

9359605 

863 

9362623 

9363126 

9363629 

93641 32 

9364635 

864 

9367650 

93681 52 

936865  5 

9369157 

9369659 

865 

9372671 

9373172 

9373674 

9374r  76 

9374677 

866 

9377686 

9378187 

9378688 

9379189 

937969O 

867 

9382695 

9383195 

9383696 

9384196 

9384697 

868 

9387698 

9388198 

9388698 

9389198 

9389698 

869 

9392696 

9393195 

9393695 

9394T94 

9394693 

870 

9397688 

9398187 

9398685 

9399184 

9399683 

871 

9402674 

9403172 

9403670 

9404159 

94O4667 

872 

9407654 

9408 1 52 

9408650 

9409147 

94O9645 

873 

9412629 

941 3 1 26 

94*3623 

94T4I 20 

94T46l7 

874 

9417598 

9418095 

94*859* 

94 T 908 8 

9419584 

875 

9422561 

9423058 

9423554 

9424049 

9424545 

876 

94*75 1 9 

9428015 

9428510 

9429005 

9429501 

877 

943*471 

9432966 

9433461 

9433956 

9434450 

878 

943741 8 

94379 T  2 

9438406 

9438900 

94393-95 

879 

9442358 

94428^2 

9443346 

9443840 

9444333 

880 

9447294 

9447787 

9448280 

9448773 

9449266 

881 

9452223 

9452716 

9453208 

9453701 

9454193. 

882 

9457H7  ' 

9457639 

9458131 

9458623 

04591 1 S 

B  b  b 


Artificial  Numbers :  Ory 

Natural  _ 


Number*. 

0 

1 

2 

3 

4 

883 

9459607 

9460099 

9460591 

9461082 

9461574 

884 

9464523 

9465014 

9465505 

9465996 

9466487  : 

885 

9469433 

9469923 

9^70414 

9470905 

9471395  ; 

88  6 

9474337 

9474827 

9475317 

9475807 

9476297 

887 

9479236 

9479726 

9480215 

9480705 

9481194  ‘ 

888 

9484130 

9484619 

9485108 

9485597 

9486085  j- 

889 

9489018 

9489506 

9489994 

9490483 

949097 1 

890 

9493900 

9494388 

9494876 

9495364 

9495852 

891 

9498777 

9499264 

9499752 

9500239 

9500726  . 

892 

9503649 

9504135 

9504622 

9505109 

9505596 

893 

9508515 

9509001 

9509487 

9509973 

95IO459  ; 

894 

95 1 3375 

9513861 

95*4347 

9514832 

9515318 

895 

9518230 

951 8716 

'9519201 

9519686 

9520I7I 

896 

9523080 

9523565 

9524049 

9524534 

9525018 

897 

9527924 

9528409 

9528893 

.9529377 

9529861 

898 

9532763 

9533247 

9533730 

95342I4 

9534697 

899 

9537597 

9538080 

9538563 

9539046 

9539529 

900 

9542425 

9542908 

9543390 

9543872 

9544355 

901 

9547248 

9547730 

9548212 

9548694. 

,'9549176 

902 

9552065 

955^547 

9553028 

95535 10 

9553991 

i  9°3 

9556877 

9557358 

9557839 

9558320 

9558801 

P04 

9561684 

9562165 

9562645 

9563125 

95<53605 

905 

9566486 

9566966 

9567445 

9567925 

95684O5 

906 

9571282 

9571761 

9572241 

9572720 

9573199 

907 

9576073 

9576552 

9577030 

95775°9 

9577988 

908 

9580858 

9581337 

9581815 

9582293 

9582771 

909 

9585639 

95861 1 7 

9586594 

9587072 

9587549 

910 

9590414 

9590891 

9591368 

9591845 

9592322 

9 11 

9595^4 

9595660 

9596137 

9596614 

9597090 

912 

9599948 

9600425 

9600901 

9601377 

9601853 

9i  3> 

9604708 

9605183 

9605659 

9606135 

9606610 

914 

9609462 

9609937 

9610412 

9610887 

961 I 362 

915 

961421 1 

9614686 

961 5160 

1 9615635 

9616109 

91 6 

9618955 

9619429 

9619903 

9620377 

962085 I 

917 

9623693 

9624167 

9624640 

9625114 

9625587 

918 

9628427 

9628900 

9629373 

9629846 

963O3I9 

919 

9633155 

9633628 

9634100 

9634573 

9635O45 

920 

9637878 

9638350 

9638822 

9639294 

9639766 

921 

9642596 

9643068 

9643539 

96440 1 1 

9644482 

922 

9647309 

9647780 

9648251 

9648722 

9649193 

923 

9652017 

96 52488 

9652958 

9653428 

9653899 

924 

9656720 

9657190 

9657660 

9658130 

9658599 

9  25 

9661417 

9661887 

9662356 

9662826 

9663295 

916 

96661 10 

9667579 

9667048 

9667517 

9667985 

Logarithms  (to  92 


N*tur*I 

Number*. 

5 

6 

7 

8 

9  f 

883 

94(520(5(5 

9462557 

^463 348 

94*535+0 

946403 1 

884 

94(56978 

9467469 

9467960 

94*5845 1 

9468942.1 

885 

947 1886 

9472376 

9472866  j 

9473357 

9473847 

886 

947*5787 

9477277 

9477767  j 

9478257 

9478747 

887 

9481(584 

9482173 

9482662 

948315* 

9483641 

888 

9+8*5574 

9487063 

9487552 

94880+0 

9488529 

889 

9491460 

9491948 

9492436 

949292+ 

949341 2 

890 

949^330 

9496827 

9497314  j 

9497802 

9498290 

891 

9501213 

9501701 

9502 188 

9502675 

9503162 

892 

9506082 

9506569 

9 507^55 

9507542 

9508028 1 

893 

9510946 

9511432 

95 i 1918 

9  5 ' 2+°4 

9512889 

894 

9515803 

9516289 

95*6774 

95I 7260 

9517745 

895 

9520656 

9521141.  j 

9521626 

95221 I I 

9522595 

896 

9525503 

9525987  i 

9526472 

9526956 

9527440 

897 

9530345 

9530828  ! 

9531312 

9531796 

9532280 

898 

9  5  3  5 1 8 1 

9535664 

9536147 

953663I 

9537114 

899 

9540212 

9540494 

9540977 

954I46O 

954!943 

900 

954+837 

9545319 

9545802 

9546284 

9546766 

901 

9549657 

9550139 

9550621 

9551 102 

955*584 

902 

*9554472 

9554953 

9555434 

9555915 

955^397 

903 

9559282 

9559762 

9560243 

9560723 

9561 204 

904 

9564086 

9564566 

9565046 

9565526 

9566006 

905 

9568885 

9569364 

9569844 

9570323 

9570803  ■ 

90  <5 

9573678 

9574157 

9574636 

9  57  5 1  1 5 

9575594 

907 

9578466 

9578945 

9579423 

9579902 

9580380 

908 

9583249 

9583727 

9584205 

9584683 

9585161  ■< 

909 

9588027 

9588505 

9588982 

9589459 

9589937 

910 

9592799 

9593276 

9593754 

9594230 

959+707 

91 1 

9597567 

9598043 

9598520 

95989-96 

9599472 

912 

9602329 

9602805 

9603280 

9603756 

960423  2 

9T  3 

9607086 

9607561 

9608036 

96085 1 1 

9608987 

914 

961 1837 

9612312 

9612787 

961 3261 

9613736 

915 

9616583 

9617058 

9617532 

j  9618006 

9618481 

916" 

9621325 

9621799 

9622272 

|  9622746 

9623220 

917 

9626061 

9626534 

9627007 

|  9627481 

9627954 

918 

9630792 

9631264 

9631737 

9632210 

9632683 

019 

9635517 

9635990 

9636462 

9636934 

9637406 

920 

9640238 

96407 1 0 

9641 181 

9641653 

9642 1  2  5 

921 

9644953 

9645425 

9645896 

9646367 

9646838 

922 

9649664 

9650134 

9650605 

9651076 

9651546 

923 

9654369 

9654839 

9655309 

1  9655780 

965625O 

924 

9659069 

9659539 

9660009 

j  9660478 

9650948 

925 

9663764 

9664233 

9664703 

!  9665172 

9665641 

1  92(5 

1  9668454 

9668923 

|  9669392 

j  9669860 

9670329 

1 

r 


Natural 

Numbers. 

927 

928 

929 

930 

931 

932 

933 

934 

935 

936 

9  37 

938 

939 

940 

941 

942 

943 

944 

945 

946 

947 

948 

949 
95° 
95 * 

952 

953 

954 

955 

956 

957 

958 

959 

960 

96 1 

962 
9^3 
96  4 

965 

966 
967 
9^8 
969 

9*70 


Artificial  Numbers :  Or 


9670797 
■9575480 
95801 57 
9584829 
9589497 
9594159 
9598815 
9703459 
97081 1 5 
97*2758 
9717395 
9722028 
9725555 
9731278 

9735895 

9740509 

9745**7 

9749720 

9754318 

97589*1 

9753500 

9758o83 

9772552. 

9777235 

9781805 

9785359 

9790929 

9795484 

9800034 

9804579 

98091 19 

9813555 

9818185 

9822712 

9827234 

9831751 

9835253 

9840770 

9845273 

9849771 

9854255 

9858754 

9853238 

98577  T  7 


957  I  255 

9575948 

9580625 

9685290 

9689963 

9694625 

9699282 

9703934 

9708581 

97*3222 

9717859 

9722491 

9727118 

973*74* 

9736358 

9740970 

9745577 

9750180 

9754778 

9759370 

9763958 

9768541 

9773*20 

9777693 

9782262 

9786826 

9791385 

9795939 
9800488 
9805033 
9809573 
9814108 
981 8639 
9823165 
9827685 
9832202 
9836714 
9841221 

9845723 

9850221 

98547*4 

9859202 
9863686 
9868 165 


2 

967*734 

9676416 

9081092 

9685763 

9690430 

9695091 

9609747 

9704399 

9709045 

97*3686 

97*8323 

9722954 

9727581 

9732202 

9736819 

974*431 

9746038 

9750640 

9755237 

9759829 

9764417 

9768999 

9773577 

9778150 

9782718 

9787282 

979*840 

9796394 

9800943 

9805487 

9810027 

9814562 

9819092 

9823617 

9828138 

9832654 

9837165 

9841671 

9846173 

9850670 

9855163 

9859651 

9864134 

98586*3 


9672203 

9676883 

9681559 

9686230 

9690896 

9695557 

97002*3 

9704863 

9709509 

97*4*5° 

971 8786 

97234*7 

9728043 
9732664 
9737281 
974*892 
9746498 
9751 100 

9755695 

9760288 

9764875 

9769457 

9774035 

9778607 

9783*75 

9787738 

9792296 

9796849 

9801398 

9805942 

9810481 

98*5015 

9819544 

9824069 
9828589 
9833*05 
9837616 
9842122 
9846623 
985* 120 
98556*  2 

9860099 
9864582 
9869060  I 


4 

9672671 
9677351 
9682027 
9686697 
969*  362 
9696023 
9700678 
9705328 
9709974 

97146*4 

97*9249 

9723880 

9728506 

9733*26 

9737742 

9742353 

9746959 

975*560 

9756156 

9760747 

9765334 

97699*5 

9774492 

9779064 

9783631 

9788194 

9792751 

9797304 

9801852 

9806396 

9810934 

9815468 

9819997 

9824522 

9829041 

9833556 

9838066 

9842572 

9847073 

9851569 

9856061 

9860548 

9865030 

9869508 


Natural 

NTurokers. 

92  7 

928 

929 

930 

93 1 

932 

P33 

934 

935 

936 

9  37 

93  3 

939 

940 

94 1 

942 

943 

944 

945 

946 

947 

948 

949 
95° 
95' 
9  52 

953 

954 

955 

956 

957 

958 

959 

950 
96  I 
9<52 
9^3 
9(54 
965 
955 
967 
96  8 

969 

970 


5 

9673 1 39 
9677819 
9682494 
9687164 
9691829 
9696488 
9701 143 

9705793 

9710438 

9715078 

97I97I3 

9724343 

9728968 

9733588 

9738203 

9742814 

97474*9 
9752020 
9756615 
9761 206 

97^5792 

9770373 

9774950 

9779521 

9784088 

9788650 

9793207 

9797759 

9802307 

9806850 
9811388 
981 5921 
9820450 
9824974 
9829493 

9834007 

9838517 

9843022 

9847523 

9852019 

9856510 

9860996 

9865478 

9869955 


Logarith 

6 

9673607 

9678287 

9682961 

9687630 

9692295 

9696954 

9701608 

9706258 

9710902 

9715542 

9720176 

9724805 

9729430 

973405° 

9738664 

9743274 

9747879 

9752479 

9757075 

9761665 
976625 1 
9770831 

9775407 

9779978 

9784544 

9789106’ 

9793662 

9798214 

9802761 

9807304 

9811841 

9816374 

9820902 

9825426 

9829945 

9834459 

9838968 

9843473 

9847973 

9852468 

9856959 

9861445 

9865926 

9870403 


(/0  9709 

7 

9674076 
9678754 
9683428 
9688097 
9692761 
9697420 
9702074 
9706722 
971 1366 
9716005 
9720639 
9725268 
9729892 

9734511 

9739126 

9743735 
974834° 
9752939 
9757534 

9762124 
9766709 
9771289 
9775864 
9780435 
0785001 
9789562 
97941 1 8 
9798669 
9803216 
9807758 
9812295 
9816827 
9821355 
9825878 
9830396 
9834910 
9839419 

9843923 

9848422 

9852917 

9857407 
9861893 
9866374 
9870850 


•) 

8 

9674544 
9679222 
9683895 
9688564 
9693227 
9697885 
9702539 
9707187 
971 1830 
9716469 
9721 102 

9725731 

9730354 

9734973 

9739587 

9744196 

9748800 

9753399 

9757993 

9762582 

9767167 

9771747 

977^322 

9780892 

9785457 

9790017 

9794573 

9799124 

9803670 

9808212 

9812748 

9817280 

9821807 

9826330 

9830848 

9835361 

9839869 

9844373 

9848872 

9853366 

9857856 

9862341 

9866822 

9871298 


9 

9675012 

9679690 

9684362 

9689030 

9693693 

9698351 

9703004 

9707652 
97 1 2294 
9716932 
9721565 
9726193 
9730816 

9735435 

9740048 

9744656 

9749260 

9753858 

975g452 

9763041 

9767625 

9772204 

9776779 

9781348 

9785913 

9790473 

9795028 

9799579 

9804125 

9808666 

9813202 

9817733 

9822260 

9826782 

9831299 

9835812 

9840320 

9844823 

9849322 

9853816 

9858305 

9862700 

9867270 

9871745 


C  c  c 


Natural 

Number* 

0 

5>7i 

9872192 

912 

9876663 

973 

9881 128 

874 

9885590 

975 

9890046 

916 

9894498 

977 

9898946 

P78 

9903389 

979 

9907827 

980 

9912261 

,  981 

9916690 

982 

9921 1 15 

P83 

9925535 

984 

9929951 

985. 

9934362 

985 

9938769 

P87 

99431 72 

988 

9947569 

989 

9951963 

PPo 

9956352 

PPi 

9960737 

95>2 

99651 17 

993 

9969492 

PP4 

-  9973864 

S>95 

9978231 

996 

9982593 

997 

9986952 

998 

9991305 

999 

9995655 

Artificial  Numbers:  Or 


i 

9872640 

9877109 

9881575 

988^035 

9890492 

9894943 

9899390 

9903833 

9908270 

9912704 

9917133 

9921557 

9925977 

9930392 

9934803 

9939210 

9943512 

9948009 

9952402 

9955791 

9951175 

995 5554 
9959930 
9974301 
9978557 
9983029 
9987387 

9991740 

9995090 


2 

9873087 

987755s 

9882021 

988^481 

9890937 

9895388 

989983  5 

9904277 

9908714 

9913147 

9917575 

9921999 

9926419 

9930834 

9935244 

9939650 

9944051 

9948448 

9952841 

9957229 

9951613 

9965992 

9970367 

9974738 

9979104 

9983465 

9987823 

9992175 

9995524 


3 

9873534 

9878003 
9882467 
9886927 
9891382 
.9895833 
9900279 
9904721 
9909158 
9913590 
991 80 f 8 
9922441 
9926860 

9931275 

9935^5 

9940090 

9944491 

9948888 

9953280 

9957668 

9962051 

9966430 

9970804 

9975174 
9979540 
9983901 
9988258 
999261 1 
9996959 


4  r  ; 

9873981 

9878449 

9882913 

9887373 

9891828  ■ 

98962.78 

9900723 

9905164 

9909601 

9914033 

99 1 846 1 

9922884 

9927302 

9931715 

9936i2<5 

9940531 
994493 1 
9949327 
9953719 
9958105 
9962489 

9966868 

9971242 
997561 1 

9979976 

9984.337 

9988694 

9993046 

9997393 


r  Kitura! 
Numbers. 


9?I 

91 2 

973 

974 

975 

976 

977 

978 

979 

980 

981 

982 

983 

984 

985 
985 

987 

988 

989 

99 0 

991 

992 

993 

994 

995 

996 

997 

998 


999  I 


5 

9874428 
9878896 
9883360 
9887818 
9892273 
9896722 
9901 168 
9903608 
99 1 0044 
9914476 
9918903 
9923326 

9927744 
9932157 
9936566 
994097 1 

9945371 

9949767 

9954158 

9958545 

9962927 

9967305 

9971679 

9976048 

9980413 

9984773 

9989129 

9993481 

9997828 


Logarithms 
6 

9874875 

9879343 

9883806 

9888264 

9892718 

9897167 

9901612 

9906052 

9910488 

9914919 

9919345 
9923768 
9928185 
9932598 
9937007 
994HH 
99458i 1 
9950206 

9954597 
9958983 
9963365 
9967743 
99721 16 
9976485 
9980849 
9985209 
9989564 
9993916 
9998262 


(Vff  1  oooo.,} 


7 

9875322 

9879789 

9884252 

9888710 

9893163 

9897612 

9902056 

9906496 

9910931 

9915362 

9919788 

9924210 

9928627 

9933039 

9937448 

9941851 

9946251 

9950645 

9955036 

9959422 

9963803 

9968180 

9972553 

9976921 

9981285 

9985645 

9990000 

9994370 

999^97 


8 

9875769 
9880236 
9884698 
9889155 
9893608 
9898056 
9902500 
9906940 

9911374 

9915805 
9920230 
9924651 
9929068 

993348° 

9937888 

9942-291 

9946690 

9951085 

9955474 
9959860 
9964241 
9968618 
9972990 

9977358 
9981721 
9986080 
9990435 
9994785 

9999131 


9 

9876216 
9880682 
9885144 
9889601 
9894050 
9898501 
9902944 
9907383 
991 1818 
9916247 
9920673 
9925093 

992951° 

9933921 

9938329 

9942731 

9947*3° 
9951 524 
995591 3 
9960298 

9964679 

9969055 

9973427 

9977794 
9982157 
9986516 
9990870 
9995220 

9999566 


*10000  it  's  Log*r=4.ooooooo 


2%  End  of  the  Table  of  Logarithms. 


OF  THE 


DIFFERENCES 

LOGARITHMS. 


By  which  the  foregoing  Table  is  made  to 
-  extend  to  the  Logarithm  of  i  ooooo,  isfc. 


S  6 
c^-5 

: 

Tenth  Farts  of  thofe  Diffe 
(VI  Z.  ) 

rences » 

f. 

»  O 

a  ** 

7  I 

2 

$7 

3 

4 

5 

6 

7 

'8  J 

P  ; 

435 

44 

130 

174 

218 

261 

305 

348 

3  9 2 

43^ 

44 

87 

131 

174 

218 

262 

305 

349 

39* 

438 

44 

88 

131 

175 

219 

2  63 

307 

350 

394 

440 

44 

88 

132 

176 

220 

2^4 

308 

352 

39<J 

442 

44 

88 

133 

177 

221 

265 

3  op 

354 

398 

444 

44 

89 

133 

178 

222 

2  66 

31 1 

355 

400 

44<j 

45 

8  9 

134 

178 

223 

268 

31* 

357 

401 

448 

45 

90 

134 

17P 

224 

2  69 

314 

358 

4°  3 

450 

45 

90 

135 

180 

225 

270 

315 

$60 

4°  5 

45* 

45 

90 

135 

181 

226 

271 

316 

362 

4°7 

454 

45 

91 

135 

182 

227 

272 

318 

363 

409 

456 

.40' 

V 

pi 

137 

182 

228 

*74 

319 

3*5 

410 

1  458 

P2 

137 

183 

229 

*75 

3*1 

$66 

412 

Ddd 


A  TA B  LE  of  'Proportional  Parts. 


Tenth  Parts  of  thofe  Differences. 


DifF.  of  j 
logar. 

I 

2 

3  l 

4 

5 

5 

7 

8 

9 

46O 

46 

92 

138 

1 84  s 

230 

27  5 

322 

368 

414 

462 

46 

92 

139 

185 

231 

277 

323 

37° 

415 

•4^4 

46 

93 

139 

186 

232 

278 

325 

3~i 

418^ 

4  55 

47 

93 

14° 

1 85 

233 

280 

1 3  25 

373 

4x9 

468 

47 

94, 

14°  1 

187 

234 

281 

328 

374 

421 

470 

47 

94 

141 

188 

235 

282 

329 

37<S 

423 

472 

47 

94 

142 

189 

236 

283 

330 

378 

42  5 

474 

47 

95 

142 

190 

237 

284 

33.2 

379 

427 

476 

48 

95 

143 

1 90. 

238 

285 

333 

3.8i 

428 

47  8 

48 

96 

143 

191 

239 

287 

335 

382  j 

430 

480 

48 

96 

144. 

192 

240 

288 

335 

384  I 

432 

482 

48 

96 

145- 

T93y 

241 

289 

337 

386 

434 

484 

48 

97 

145 

r  1 94 

242. 

290 

339 

387 

435' 

486 

49 

97 

14  5 

194 

243 

292 

340 

389 

437 

488 

49 

98' 

14  5 

[195 

244 

293 

342 

390 

439 

4PO 

49 

98 

147 

195 

24-5 

294 

343 

39  2 

44 1 

492 

49 

98 

148 

197 

245 

295 

344 

394 

443 

494 

49 

99 

148 

198 

247 

2  96 

345 

395 

445 

49<S  ' 

5° 

99 

149 

1  198 

248 

298 

347 

397 

44<J 

498 

5° 

100 

"  f 

149 

,  199 

249, 

299 

348 

398 

448 

500 

5° 

'J 1 00 

150 

‘200 

25a 

3OO 

350 

400 

45° 

502 

5° 

,100 

1 51 

201 

251 

3OI 

351 

402 

452 

5°4 

5° 

IOI 

*5* 

202 

252 

302 

353 

403  . 

454 

'505 

51 

IOI 

152 

202 

253 

304 

354 

405 

455 

508 

51 

’  1 02 

152 

203 

254 

305 

356 

405. 

457 

510 

51 

102 

x53 

2O4 

255 

305 

357 

4O8' 

459 

512 

51 

102.. 

1 54 

2O5 

25  5 

307 

358 

410 

461 

‘5I4 

51 

103 

1 54 

20  5 

257 

308 

350 

41  I 

453 

51* 

5  2 

103 

*55 

205 

258 

310 

35i 

4T  3 

454 

518 

5’2 

104 

1 5  5 

207 

259 

3.1 1 

353 

414 

4 66 

520 

52 

1 04 

1 5* 

*208 

250 

312 

364 

415 

468 

522 

52 

104 

x57 

20  9 

251 

313. 

355 

418 

470 

J  ’  . 

524 

S2 

105 

157 

210 

252 

3H 

367 

4J9 

472 

52  5 

53 

105 

158 

210 

2  53 

315 

358 

42.1 

473 

*528 

53 

10  5 

158 

21 1 

254 

3*7 

370 

422 

475 

530' 

53 

10  5 

15? 

212 

255 

318 

37i 

424 

477 

532 

53 

10  5 

i5o 

213 

255 

379 

372 

425 

!  4 19 

534 

53 

107 

i5o 

2I4 

267 

320 

374 

427 

481 

53* 

54 

1 07 

16"  I 

214 

258 

322 

375 

429 

482 

;538 

54 

108 

l<5l 

2 1 5 

259 

323 

377 

430 

484 

III  i  ■  (i  .1  ii  |  | 


Tenth  Parts  of  thofe  Differences. 


Diff.  of 
Logar. 

. 

•{  2 

3 

4 

5  ! 

6 

7 

8; 

9 

54° 

54 

108 

162 

216 

2,7 9 

324 

378: 

432 

4  86 

542 

54 

108 

163 

247  ' 

271 

325 

379 

434 

488 

544 

54 

I09 

163  : 

218 

272 

-326 

381 

435 

490 

546 

55 

109 

164 

22  8 

273 

328 

382 

437 

491 

548 

S5 

1 10 

164 

219 

274 

329 

384 

438 

493 

55° 

55 

1 10 

l65 

220 

275 

330 

385 

440 

495 

552 

55 

1 10 

1 66 

221 

276 

33i 

386 

442 

497 

554 

55 

I  LI; 

166 

222 

277 

332 

388 

443 

499 

55<* 

5« 

I  I  I 

167 

222 

278 

334 

389 

445 

500 

55s 

5* 

112 

167 

223 

279 

335 

391 

44  6 

502 

56O 

5<* 

I  12 

168 

224 

280 

336 

392 

448 

5°4 

562 

5<* 

I  12 

169 

225 

281 

337 

393 

45° 

506 

5^4 

5« 

1 1 3 

169 

226 

282 

338 

395 

45 1 

508 

5  66 

57 

11 3 

170 

226 

283 

340 

396 

453 

■  5°9 

568 

57 

114 

170 

227 

284 

341 

398 

454 

5 rl 

S7° 

57 

114 

171 

228 

<285 

342 

399 

456 

5,13 

572 

57 

1 14 

172 

'  229 

•  286 

343 

400 

458 

S 1 5 

174 

57 

lrS 

172 

230 

287 

344 

401 

459 

516 

576 

58 

!IS 

173 

230 

288 

346 

403 

461 

5l8 

578 

58 

1 16 

173 

231 

289 

347 

405 

462 

520 

58O 

58 

1 16 

i  174 

232 

290 

348 

406 

464 

522 

582 

58 

1 16 

*75 

233 

291 

349 

-4P7 

466 

524 

584 

58 

1 17 

*75 

234 

292 

350 

4°9 

467 

526 

586 

59 

117 

f  176 

,234 

293 

352 

410 

+<59 

527 

588 

59: 

118 

17  <S 

235 

294 

353 

4T2 

47° 

529 

59°- 

59 

1 1 8 

S  1 77 

23  5 

295 

354 

41 3 

472 

53 1 

5  92 

59 

1 1 8 

•  \ 

1 178 

237 

296 

355 

4J4 

474 

5^3 

594 

59 

1178 

238 

297 

3  S5 

41 6 

475 

535 

596 

60 

119 

179 

238 

298 

358 

417 

477 

536 

598 

60 

120 

1 179 

239 

299 

359 

4T  9 

478 

538 

600 

60 

120 

180 

240 

300 

360 

420 

480 

540 

602 

60 

120. 

181 

241 

301 

361 

421 

482 

142 

6c  4 

60 

I  2 1  t. 

181 

242 

302 

362 

423 

483 

544 

606 

61 

I  2T 

182. 

242 

303 

3^4 

424 

485 

545 

do8 

61 

I  22  > 

182 

2.43 

304 

365 

426 

486 

547 

6io 

61 

122 

183 

244 

305 

366 

427 

,488 

549 

612 

61 

122  * 

1 84 

245 

306 

367 

428 

49° 

55 1 

614 

61 

123 

184. 

246 

307 

368 

430 

492 

553 

616 

62 

123 

185 

24  6 

308 

37° 

43  * 

493 

554 

618 

k 

62 

124 

1 85 

247 

309 

371 

433 

494 

556 

f 


TABLE  of  “Proportional  Parts. 


D'S  of 

Tent 

h  Parts  of  thofe  Differences. 

Legit. 

f  I 

2 

3 

4‘ 

5 

6 

I  7 

8 

9 

620 

j  62 

I24 

•  18S 

248 

310 

372 

434 

49<? 

558 

622 

j  62 

T24 

187 

249 

3,11 

373 

435 

498 

560 

62  4 

j  62 

I25 

I87 

250 

312 

-374 

437 

<  499 

562 

626 

*3 

I25 

188 

250 

3L3 

376 

438 

-  501 

563 

62  8 

126 

188 

25J 

3  r4 

377 

440 

502 

565 

630 

63 

126 

f  I89 

252 

31 5 

!  378 

I  44 1 

504 

5<?7 

632 

63 

j  126 

I  I  90 

253 

316 

!  379 

442 

505 

569 

‘  634 

63 

127 

190 

254 

3*7 

380 

444 

507 

57x  ' 

636 

I  ^4 

127 

I9I 

254 

318 

382 

445 

5°9 

572 

<538 

<54 

128 

|  191 

255 

319 

383 

447 

510 

574  r 

540 

«4 

128 

192 

256 

320 

384 

448 

5J2 

576  J 

642 

64 

128 

193 

257 

321 

385 

449 

5r4 

578 

<?44 

J  64 

129 

j  193 

258 

322 

386 

I  45 1 

5M 

580 

646 

65 

129 

r94 

258 

323 

388 

452 

517 

581 

648 

«5 

1 30 

194 

259 

324 

389 

454? 

518 

583 

550 

<*5 

130 

x95 

260 

325 

390 

455 

520 

585 

6  52 

i  65 

130 

196 

261 

326 

391 

45<? 

522 

587 . 

654 

!  <*s 

131 

196 

262 

327 

392 

458 

523 

589 

656 

66 

13 1 

t97 

262 

328 

3.94 

45? 

525 

590 

658  1 

66 

132 

197 

263 

329 

395! 

46I 

526 

592 

660 

66 

132 

1 

198 

264 

330 

396 

462 

528 

594 

662  I 

66 

132  j 

199 

265 

331 

397 

453 

530 

59tf 

6 64  I 

66 

1 33 

1 99 

2  66 

332 

398 

455 

531 

598 

<566  j 

67 

133 

200 

2^6 

333 

400 

466 

533 

599 

668  j 

^'67 

1 34  I 

200 

2^7 

334 

4°  i 

468 

534 

601 

670 

67  i 

1 34  j 

201 

268 

335 

4°  2 

469 

536 

60*3  • 

672  • 

67 

1 34 

202 

2^9 

33d 

403 

470: 

538 

605 

<574 

67 

/ 

235 

202 

270 

337 

404 

472’ 

539 

607 

676 

68 

135 

203 

270 

338 

406 

473 

541 

608 

678 

68 

136 

203 

27  i 

339 

407 

475 

542 

6io 

680 

68 

1 36  I 

204 

272 

340 

408 

476 

544 

612 

982 

68 

136 

205 

273 

34* 

4°9  I 

477  : 

54<?'  I 

614 

6  84 

68 

137 

2O5  1 

274 

342 

410  I 

479 

547 

616 

686 

69 

137 

206 

274 

343 

412 

480 

549 

6 17 

688 

69 

138 

206 

275 

344 

413  i482 

55° 

619 

690 

69 

138 

207 

27  <s 

345 

414 

483 

552 

621 

692 

69 

138 

208 

277 

345 

4r  5 

484 

554 

623 

694 

69 

r  39 

208 

278 

347 

4 16 

486 

555 

625 

696 

70 

139 

2C9 

278 

348 

4*7  - 

*87 

557 

626 

698 

70 

140 

209 1 

279 

349 

419  < 

*89 

?58 

628  ; 

A  TABLE  of  ‘Proportional  Parts. 

.  •  '  -k 


Tenth.  Parts  of 

thofe 

Differences. 

■ » 

DIff,  of 

Logar. 

'  i 

2 

3 

4 

S 

6 

7 

8 

.  i 

9 

700 

70 

140 

210 

280 

350 

420 

490 

560 

630  ; 

702 

70 

140 

21 1 

281 

35r 

421 

49i 

$62 

632 

7O4 

TO 

/ 

Hi 

2tl 

282 

352 

422 

492 

5^3 

d34 

106 

t 

7 1 

141 

212 

282 

353 

424 

494 

5$5 

63  5 

708 

7i 

142 

212 

283 

354 

425 

4  96 

5  66 

<537 

710 

7i 

142 

213 

284 

355 

42  6 

497 

568 

639 

712 

7J 

142 

214 

285 

3  5<5 

427 

498 

570 

64I 

714 

7i 

T43 

214 

286 

357 

428 

500 

571 

643  ; 

71 6 

72 

1 4,3 

215 

2  8  5 

358 

430 

501 

573 

644 

718 

72 

144 

21 5 

287 

359 

431  1 

5°3 

574 

646 

720 

72 

144 

21 6 

288 

360 

432 

504 

57d 

648 

722 

72 

144 

•217 

289 

361 

433 

5°5 

578 

65O 

724 

72 

.  745 

.,217 

290 

362 

434 

5°7 

579 

652  f 

726 

73 

T45 

218 

290 

363 

435 

508 

58l 

<5 53  • 

728 

73 

145 

218 

291 

354 

437 

510 

582 

65  5 

730 

73 

145 

219 

292 

3d5 

438 

51 1 

584 

557 

732 

73 

145 

220 

293 

3  66 

439 

512 

58  6 

659 

734 

73 

147 

220 

294 

3d7 

440 

5H 

587 

66  T 

73  d 

74 

147 

221  . 

294 

368 

442 

5*5 

589 

662 

738 

74 

148 

221 

295 

3^9 

443 

yi 

590 

664 

740 

74 

148 

222 

296 

370 

444 

518 

592 

666 

742 

74 

148 

223 

297 

371 

445 

5*9 

594 

6d8 

744 

74 

149 

223 

298 

372 

44-d 

521 

595 

67O 

74<5 

75 

149 

224 

298 

373 

448 

522 

597 

d7I 

748 

75 

1  50 

224 

299 

374 

449 

524 

598 

673 

750 

75 

1 50 

225 

300 

375 

450 

525 

600 

d75 

752 

75 

150 

22  6 

301 

i  376 

45 1 

52  6 

<502 

677 

754 

75 

r5x 

22  6 

302 

!  377 

452 

528 

603 

679. 

75  6 

7<S 

*5* 

227 

302 

378 

454 

529 

605 

680 

758 

16 

152 

227 

303 

379 

455 

531 

606 

682 

760 

76 

1 52 

228 

304 

380 

45 6 

532 

do8 

<584 

762 

16 

152 

229 

305 

381 

457 

533 

610 

<S8d 

7d4 

76 

1 53 

229 

305 

382 

458 

535 

.<5 1 1 

d88 

~j66 

77 

i53 

23O 

305 

383 

460 

536 

<513 

689 

768 

77 

1 54 

230 

307 

1 384 

451 

538 

614 

691 

770 

77 

1 54 

231 

308 

385 

462 

539 

616 

<593 

772 

77 

'54 

232 

3  °9 

38  6 

4^3 

540 

6 18 

69  5 

774 

77 

1 5  5 

232 

310 

387 

464 

542 

619 

69  7 

77<* 

78 

r55 

233 

310 

388 

466 

543 

621 

699 

778 

78 

15  6 

233 

311 

389 

461 

545 

6  22 

700  ‘ 

E  e  e 


/I  T/i  B  L  E  of  proportional  Parts. 


Tenth  Parts  of  tkofe  Differences. 


Diff  of 
Logar. 

I 

2  ‘ 

3 

4 

5 

5 

7 

8/ 

9 

780 

78 

234 

31 2, 

390 

468 

545 

524 

702 

782 

78 

1  5  5 

235 

313 

391  ■ 

459 

547 

626 

704 

784 

78 

1  57 

235 

314 

392' 

470 

549 

527 

705 

78  5 

79 

157- 

23  5 

314 

3  93 

472 

550 

529 

707 

788 

79 

158 

235 

315 

394 

473 

552. 

530 

709 

790. 

79 

158 

237- 

315 

395 

474 

553 

532 

71 1 

'792 

79 

158 

238 

3  T7 

39<* 

4-75 

554 

<534 

7!  3 

794 

79 

1 59 

238 

318 

397 

477 

55* 

<335 

715 

7  9<> 

80 

159 

239- 

318 

398 

478 

557" 

637 

717 

798 

80 

i5o 

239 

319 

399- 

479 

55  9- 

538 

7i8' 

800 

80 

i5o 

240 

320 

400 

480 

560 

540 

720 

802 

80 

i5o 

241 

321 

401 

48 1 

551 

542 

722 

804 

80 

i5i 

241 

322 

402 

482 

5<?3 

543 

724 

805 

81 

i5t 

242 1 

322 

403 

484 

564 

545 

725 

808 

81 

152 

242* 

323 

404 

485 

5  55 

<%5 

72? 

810 

8l 

152 

243 

324 

405 

485 

557 

548 

729 

8 1 2: 

81 

152 

244 

325 

405 

487 

568 

5^o 

73i 

814 

8i 

153 

244 

326 

407 

488 

570 

551 

733 

81 5 

82 

153 

245. 

325 

408 

490 

57 1 

653 

734 

818 

82 

154 

245' 

327 

4°9 

491 

572- 

<>54 

736 

820 

82 

154 

245.- 

328' 

410 

492- 

S74 

738 

822 

82 

154 

•247 

329* 

41 1 

493 

575 

<558 

740 

824 

82 

155 

247- 

330 

412 

494 

577 

<5^9 

742 

825 

83 

155 

.248- 

330 

4*3 

495 

578 

55 1 

743 

828 

83 

155 

248 

331 

414 

497 

580 

552 

745 

830- 

83 

1 55 

249 

332 

415 

498 

581 

554 

747 

832 

83 

1 55 

250 

333 

415 

499 

582 

555 

749 

834 

83 

157 

250 

334 

4*7 

500 

584 

557 

75t 

•838 

84 

157 

251 

334 

418 

502 

58s 

559 

753 

838 

84 

1 58 

25 1 ' 

335 

419 

503 

587 

570 

754 

840 

84 

1 58 

252 

33<? 

420 

5°4 

588 

572 

75S 

842 

84  . 

1 58 

253 

337 

421 

*  5O5 

589 

674 

758 

844 

84 

159 

253 

338 

422 

5  o5- 

591 

<*75 

750 

84  6 

85 

1 59 

254 

338 

423 

508 

592 

677 

761 

848 

85 

170 

254 

339 

424 

509 

594 

578 

763 

85O 

85 

170 

255 

340 

425 

510 

595 

58o 

765 

852 

85 

1 70  j 

255 

34i 

425 

5n 

595 

582 

757 

854 

85 

171 

255 

342 

427 

5i2 

598 

683 

769 

855 

8  5 

171 

257 

342 

428 

5*4 

599 

685 

771 

858 

85 

172 

257 

*343 

429 

5J5 

5oi 

685 

773, 

A  TA  BEE  of  “Proportional  Parts:- 


Tenth  Parts  of  thofe  Differences. 


Diff.  of 
Logar. 

I 

2 

-  3 

4 

5 

6  f 

7 

8 1 

9 

860 

86 

172 

258 

344 

430 

516 

602  1 

<588 

774 

862 

86 

172 

25  9 

345 

43i 

517 

603 

690 

776 

8tf4 

8  6 

173 

M9 

345 

432 

5'i  8' 

605 

69I 

778 

8<S6 

87 

'73 

260 

346 

433 

520 

606  i 

693 

779 

868 

87 

1  74 

260 

347 

434 

521 

608 

69  4 

781 

870 

87 

174 

261 

348 

43  5‘ 

522 

6O9 

696 

783 

872 

87 

174 

262 

349 

436 

523 

61  I 

698 

785 1 

874 

87 

*75 

262 

35° 

437 

S24 

612 

<59  9 

787 1 

876 

88 

*75 

263 

35° 

438 

526 

613 

701 

789 

878 

88 

176 

263 

35 1 

439 

527 

6l  5 

702 

791 

880 

88 

.  '7<S 

264 

35* 

440 

528 

616 

704 

793 

882 

88 

176 

265 

353 

441 

529 

617 

7  06 

795 

884 

.88 

177 

265 

354 

442- 

530 

619 

7°7 

796 

886 

89 

177 

^  266 

354 

!443 

532 

620 

709 

797 

888 

89 

178 

266 

355 

444 

533 

622 

710 

799 

890 

-89 

178 

267 

356. 

445 

534 

623 

712 

801 

892 

89 

178 

268 

357 

446 

535 

~  6  24 

7r4 

803 

894 

89 

179 

268 

3  58 

447 

53s 

626 

7 1 5 

805 

896 

90 

179 

269 

358 

448 

538 

627 

717 

806 

898 

9  O' 

l80 

269 

359 

449 

539 

629 

7l8 

808 

900 

90 

l80 

270 

3  60 

450 

540 

630 

720 

810 

903 

90 

l8l 

271 

361 

45 1 

542 

632 

722- 

813 

906 

9 1 

l8l 

272 

363 

453 

544 

<?3  4 

725 

815 

909 

9  r 

l82 

273 

3^4 

454 

545 

636 

727 

818 

912 

91 

l82 

274 

365- 

455 

547 

638 

730 

821 

913 

91 

l83 

274 

3  66 

457 

549 

640 

732 

823 

918 

92 

184 

275 

367 

459 

55' 

543 

734 

826 

92 1 

92 

I84 

276 

358 

460 

553 

64 5 

737 

829 

924 

92 

185 

277 

370 

462 

554 

647 

739 

832 

927 

93 

l85 

278 

37 1 

463 

55^ 

549 

742 

834 

930 

93 

I86 

279 

372 

465 

558 

t>5r 

744 

837 

933 

93 

I  87 

280 

373 

466 

560 

653 

74<S 

839 

936 

94 

l87 

28l 

•  374 

468 

562: 

^55 

749 

842 

939 

94 

l88 

282 

376 

469 

563 

^57 

751 

845 

942 

94 

l88 

283 

377 

47' 

565 

tf59 

754 

848 

94‘> 

94 

l89 

283 

378 

472 

S67 

1  66l 

7  $<s 

850 

948  ' 

95 

190 

284 

379 

>474 

569 

664 

'758 

853 

95  1 

95 

190 

285 

380 

■'475 

571 

|  666 

761 

856 

934 

95 

191 

286 

382 

477 

572 

1  <S(S8 

7<53 

859 

Q?7 

06 

TOT 

287 

383 

478 

574 

1  670 

766 

8  <5 1 

Ji  TA BLEoj  ‘Proportional  Parts. 


Tenth  Parts  of 

thofe 

Differences. 

DIfF.  of 
I.ogar. 

I 

2 

1  ^ 

4 

5 

5 

7 

8 

9 

960 

9<J 

192 

I288 

384 

480 

Vs 

572 

758 

864 

963 

96 

193 

2,89 

385 

481 

578 

<574 

77O 

857 

966 

91 

193 

29° 

385 

483 

580 

575 

773 

869 

969 

91 

194 

291 

388 

.484 

581 

578 

775 

872 

912 

91 

194 

'292 

389 

485 

583 

580 

778 

875 

975 

98 

195 

292 

390 

487 

585 

582 

780 

878 

978 

98 

195 

293 

391 

489 

587 

585 

782 

880 

981 

98 

195 

294 

392 

490 

589 

587 

785 

883 

984 

98 

197 

295 

394 

492 

590 

589 

787 

885 

987 

99 

197 

2  96 

395 

493 

592  . 

591 

790 

888 

990 

99 

198 

291 

i  3  96 

495 

594 

693 

792 

891 

993 

99 

199 

298 

397 

494 

596 

69  5 

794 

894 

996 

100 

199 

2  99 

398 

498 

598 

697 

797 

897 

999 

100 

'200 

300 

400 

499 

S  99 

699 

799 

899 

1005 

TOT 

201 

301 

402 

502 

503 

7°3 

804 

904 

1009 

IOI 

202 

303 

404 

5°4 

6O5 

705 

807 

908 

101 3- 

IOI 

203 

304 

405 

5  05 

5o8 

7°9 

810 

912 

1017 

102 

203 

305 

407 

508 

5io 

712 

814  ‘ 

9 15 

1021 

102 

2O4 

305 

408 

5IG 

513 

715 

817 

9i9 

I025 

io3 

205 

307 

410 

<515 

717 

820 

923 

1029 

I03 

205 

309 

412 

5T4 

5 17 

720 

823 

925 

1033 

103 

207 

310 

41 3 

5I6 

520 

723 

825 

930 

i°37 

IO4 

207 

3 T 1 

41 5 

5l8 

522 

72  5 

830 

933 

IO4I 

104 

208 

312 

415 

520 

525 

729 

833 

937 

1045 

i°5 

209 

313 

418 

522 

527 

731 

835 

941 

1049 

i°5 

210 

3*5 

420 

524 

529 

734 

839 

944 

1053 

io5 

21  I 

3i<J 

421 

526 

532 

737 

842 

948 

1057 

io5 

21  I 

3'7 

423 

528 

<534 

740 

845 

95 1 

I06l 

106 

212 

3l8 

424 

530 

537 

743 

849 

955 

1055 

107 

213 

319 

425 

532 

<539 

745 

852 

959 

1069 

107' 

214 

321 

428 

534 

54I 

748 

833 

952 

I073 

107 

215 

322 

429 

536 

544 

75 1 

838 

955 

I077 

108 

215 

323 

43i 

538 

545 

754 

852 

969 

I08l 

108 

2l6 

324 

432 

540 

549 

757 

89-3 

973 

1085 

109 

217 

325 

434 

542 

551 

759 

868 

977 

1089 

109 

2l8 

327 

43<5 

544 

6S3 

162 

87I 

980 

1093 

1 10 

219 

328 

437 

54<J 

555 

7«5 

874 

984 

1097 

1 10 

219 

329 

439 

548 

<358 

758 

878 

987 

I  IOI 

1 10 

220 

330 

440 

550 

55 1 

771 

881 

99 1 

U03 

1 1 1 

221 

331 

442 

552 

553 

773 

884 

994 

Tenth  Parts  of  thofe  Differences. 


Dm  or 

L cgar/ 

I 

2 

3 

4 

5 

6 

7 

8 

9 

I  IOp 

I  I  I 

222 

333 

444  1 

554 

665 

776 

887 

998 

I  I  T  3 

I  I  I 

223 

334 

445 

556 

(56  8 

779 

890 

1002 

I  I  17 

I  12 

223 

335 

447 

558 

^670 

782 

894  j 

1003 

1121 

I  I  2 

224 

336 

448 

560 

673 

785 

897 

1009 

1125 

1 1 3 

225 

33  7 

45° 

562 

<>75 

787 

900 

101 3 

I  1  29 

1 1  3 

116 

339 

452 

564/ 

577 

790 

903 

1016 

1133 

1 1 3 

227 

340 

453 

5  66 

680 

793 

906 

1020 

1137 

1 T4 

227 

341 

45  5 

568 

^82 

796 

910 

1023 

I  1 4T 

1 14 

228 

342 

456 

570 

685 

799 

913 

1 027 

II45 

1 1 5 

229 

343 

458 

572 

687 

80 1 

916 

103  1 

H49 

1 1 5 

230 

345 

460 

574 

689 

804 

919 

1034 

II53 

1 1 5 

231 

346 

451 

576 

692 

807 

/ 

922 

1038 

1157 

1 16 

231 

347 

463 

578 

694 

810 

926 

1041 

I  l6l 

IT  6 

232 

348 

4*4 

580 

691 

813 

929 

j°45 

I  I65 

1 17 

233 

349 

466 

582 

699  ] 

815 

932 

1049 

I  I69 

117 

234 

35' 

468 

584 

701  ’ 

/ 

818 

935 

1052 

1173 

117 

23  5 

352 

459 

586 

7O4 

821 

938 

1056 

1177 

118 

235 

353 

47 1 

588 

70  6 

82a 

1 

942 

1059 

T  I  8  I 

1  r  8 

236 

354 

47  2 

590 

709 

827 

945 

1063 

1 185 

148 

237 

355 

474 

592- 

7ii 

829 

948 

T067 

1 189 

11 9 

238 

3  57 

476 

594 

713 

832 

951 

1070 

1193 

1  ip 

239 

358 

477 

596 

716 

835 

954 

1074 

1197 

120 

239 

359 

479 

598 

718 

838 

958 

1077 

1201 

120 

240 

360 

480 

600 

721 

84.1 

1 

961 

1081 

1205 

120 

241 

3<5i 

482 

602 

723 

843 

964 

1084 

1209 

121 

242 

3^3 

484 

604 

725 

'846 

967 

1088 

1213 

ill 

243 

364 

485 

606 

728 

849 

970 

1092 

1217 

122 

243 

3*5 

487 

<5o8 

730 

8^2 

974 

1095 

I  221 

122 

244 

366 

488 

<5io 

732 

855 

977 

ic  99 

1225 

122 

245 

3*7 

490 

612 

735 

857 

980 

1 102 

1229 

123 

24  6 

3*9 

49  2 

614 

737 

860 

983 

1 106 

1233 

I23  , 

247 

370 

493 

<5i6 

74° 

863 

986 

1 1 10 

1237 

124 

247 

37i 

495 

618 

742 

866 

990 

1 1 1 3 

124I 

124 

248 

372 

495 

620 

745 

869 

993 

1117 

1245 

124 

249 

373 

498 

6  22 

747 

871 

996 

1120 

1249 

I25 

250 

375 

500 

624 

749 

874 

999 

I  T  24 

1253 

125 

25x 

376 

501 

626 

752 

877 

1002 

I  I  28 

1257 

126 

25 1 

377 

5°3 

628 

754 

880 

1006 

1 1 3 1 

1200 

12(5 

252 

378 

5°4 

630 

756 

882 

1008 

1134 

I2#3 

I  2  6 

2  5  3 

379 

5°5 

631 

7S8 

88/t 

I O  T  0 

T  T  37 

F  f  f 


A  TABLE  of  Troportional  Tarts. 


Tenth  Parts  of  thole  Differences. 


Diff  of 
Logan 

1 

2 

3 

4 

5  | 

5 

7 

8 

9 

I  267 

I  27 

253 

380 

507 

633 

7*0 

887 

1014 

1 140 

1271 

127 

254 

381 

508 

635  j 

763 

890 

1017 

”44 

1275 

T  27 

25  5 

382 

5 10 

^37  i 

765 

892 

1020 

1147 

1279 

128 

25  5 

384 

512 

639 

7<>7 

895 

1023 

H51 

I  283 

128 

257 

385 

5 13 

6  41 

770 

898 

1025 

1 1 5  5 

I287 

129 

257 

385 

51 5 

<>43 

772 

901 

T030 

I  I  58 

1291 

129 

258 

387 

51 5 

645 

775 

904 

1033 

T  1*2 

T295 

1  29 

259 

388 

518 

647 

777 

905 

1035 

ii*5 

12  99 

I  30 

260 

389 

520 

649 

779 

909 

1039 

1 159 

1303 

130 

2(5 1 

391 

521 

*51 

782 

912 

1042 

1173 

*3°7 

131 

25l 

392 

523 

553 

784 

915 

1045 

1 175 

1 3 1 1 

I  31 

262 

393 

524 

655 

787 

918 

1049 

1180 

1315 

131 

2  53 

394 

52  5 

6  SI 

789 

920 

1052 

1 183 

1  3  T9 

132 

264 

396 

528 

<?59 

79i 

923 

io55 

1187 

/ 

1323 

132 

265 

397 

529 

55i 

794 

925 

1058 

1 191 

1327 

133 

265 

398 

53i 

66  3 

796 

929 

10*2 

H94 

1331 

T  33 

2*5 

399 

532 

555 

799 

932 

10*5 

1 198 

1335 

133 

2*7 

400 

534 

557 

559 

8°i 

934 

io58 

1 20 1 

'339 

1 34 

258 

402 

535 

803 

937 

1071 

1205 

1 343 

134 

2*9 

403 

537 

*71 

805 

940 

1 074- 

1209 

1 347 

*35 

2*9 

404 

539 

<>73 

808 

943 

1078 

1212 

1 35 1 

x35 

270 

405 

540 

^75 

8ll 

94* 

1081 

1215 

1 3  5  5 

*35 

271 

405 

542 

<*77 

8l3 

948 

1084 

1219 

T359 

13* 

212 

408 

544 

679 

815 

951 

1087 

1223 

1363 

13* 

273 

4°  9 

545 

58i 

818 

954 

1090 

1227 

1367 

’  t  37 

273 

410 

547 

683 

820 

957 

1094 

1230 

1371 

1 37 

274 

41  I 

548 

*85 

823 

960 

1097 

1234 

1375 

1 37 

275 

412 

.^50 

*87 

825 

962 

1100 

1237 

1379 

138 

27  5 

4*4 

552 

689 

827 

955 

1 103 

1 241 

1383 

138 

277 

4i5 

553 

*91 

83O 

9*8 

1  io5 

I245 

1387 

139 

277 

415 

555 

<>93 

832 

971 

1 1  ro 

1248 

1391 

139 

278 

4*7 

SS6 

*95 

835 

974 

1 1 1 3 

1252 

1395 

140 

279 

418 

558 

697 

837 

976 

1 1 15 

I255 

1399 

1 40 

280 

420 

559 

699 

839 

979 

1 1 19 

1259 

i4°3 

140 

281 

421 

5*1 

701 

842 

982 

1122 

1253 

14°7 

I4I 

281 

422 

563 

703 

^844 

983 

I  125 

1255 

I4I  I 

I4I 

282 

423 

564 

705 

847 

988 

1 1 29 

1270 

T4!  5 

141 

283 

424 

5  55 

707 

849 

990 

11 32 

1 273 

1420 

142 

'  284 

42* 

5*8 

710 

852 

994 

1 1 35 

I  278 

2425 

142 

285 

427 

570 

5  712 

(855 

997 

1  1 140 

1282 

A  TA BLE  of  Proportional  Parts: 


Tenth  Parts  of  thofe  Differences. 


Diff.  of 
Logar. 

I 

2 

3 

4 

5 

(5 

7 

8  1 

9  ■ 

1430 

143 

2  8(5 

429 

572 

715 

858 

,1001 

1144 

CO 

''J 

•435 

143 

287 

430 

574 

717 

8(5i 

1004 

I  I48 

1 291  ; 

•44° 

’  I44 

288 

432 

576 

720 

864 

1008 

I  I  52 

1296 

•445 

I44 

289 

433 

578 

722 

8(57 

IOI  T 

1 1  5  5 

1300  " 

1450 

T45 

290 

43  5 

580 

725 

870 

873 

IOI5 

r  160  • 

j 

!3°5  ' 

•455 

*45 

291 

436 

582 

727 

IOl8 

1164 

1309 

1460 

146 

292 

438 

584 

730 

87<5 

1022 

1 1 58 

1314 

•4^5 

146 

293 

439 

5  Sts' 

732 

879 

I  02  > 

1172  j 

1318 

•47° 

H7 

294 

441 

588 

735 

882 

102  9 

1176  j 

1323 

‘475 

147 

295 

442 

590 

737 

885 

1032 

1 180 

1327 

1480 

148 

296 

•444 

592 

74° 

888 

1036 

1184 

1332 

1485 

148 

297 

445 

594 

742 

891 

1039 

1188 

133  6 

1490 

149 

298 

447 

5  96 

745 

894 

io43 

1 192 

1341 

•495 

1 4  V 

299 

448 

598 

747 

897 

1046 

1196 

J345 

1  500 

150 

300 

45° 

600 

75° 

900 

1050 

1200 

1350 

1 5°5 

150 

301 

45 1 

602 

752 

903 

1053 

1204 

*354 

I  5  I  O 

I51 

302 

453 

604 

755 

906 

1057 

1208 

*359 

I5I5 

X5T 

303 

454 

606 

757 

909 

1060 

1212 

1363 

1 520 

152 

304 

456 

608 

7  (5o 

9 12 

1064 

1216 

1 3^8 

1 525 

1 5  2 

305 

457 

610 

762 

9i5 

1067 

1220 

1372 

1 53° 

1 53 

30  6 

459 

6 12 

7^5 

918 

1071 

7  224 

*377 

1 5  3  5 

i53 

307 

450 

614 

7(07 

921 

1074 

1228 

1381 

1 54° 

154 

308 

462 

<5i(5 

770 

924 

1078 

1232 

1386 

1 545 

i54 

309 

453 

618 

772 

927 

1081 

1236 

x390 

1 55° 

1 55 

310 

465 

(520 

775 

930 

1085 

I24O 

1 395 

r555 

1 55 

3 1  t 

4-66 

(522 

777 

933 

1088 

I  244 

1 399 

1  560 

155 

312 

46  s 

<524 

780 

934 

1092 

1248 

1404 

1 5^5 

1  5  5 

313 

4 6  9 

(52(5. 

782 

939 

1095 

I252 

1408 

1 57° 

1  57 

3T4 

47i 

(528 

785 

942 

1099 

1256 

•413 

1 575 

x57 

3T  5 

472 

<530 

787 

945 

1 102 

I  250 

•417 

1580 

158 

3i<5 

474 

<532 

790 

948 

1  io5 

1264 

•422 

1585 

158 

3i7 

475 

(534 

792 

951 

1109 

1268 

•  4 a6 

159° 

x5  9 

318 

477 

<536 

795 

954 

1113 

1272 

1431 

j  595 

159 

319 

478 

638 

797 

957 

r  r  16 

1 276 

•435 

1600 

160 

320 

480 

640 

800 

960 

1120 

1280 

1440 

1605 

160 

321 

481 

<542 

802 

953 

1123 

1284 

1444 

1610 

161 

322 

483 

644 

805 

956 

T  I  27 

1288 

1449 

TSl  5 

161 

323 

484- 

646 

807 

969 

1130 

1292 

•453 

T  620 

162 

324 

486 

548 

810 

972 

1  1  34 

12  96 

1438 

l525 

1(5-2' 

325 

487 

65  0 

8 1 2 

975 

-  I  137 

I  3OO 

id.62 

Tenth  Parts  of  thofe  Differences* 


DifF.  of  j 
Logar. 

1 

2 

3 

4 

5  1 

6 

7  1 

•  8  I 

9 

1(530 

163 

32.(5 

48  9 

652 

81 5 

978 

1 1 41 

1304 

1467 

i^35 

163 

327 

490 

6  54 

817 

98l 

1 144 

1308 

1471 

1640 

164 

328 

492 

656 

820 

98  4 

1 148 

1 3 1 2 

147^ 

U545 

164  1 

329 

493 

658 

822 

987 

1151 

1316 

1480 

I65O 

165 

330 

495 

660 

825 

990 

1 1 55 

1 320 

1485 

i655 

16  5 

331 

496 

662 

827  ■ 

993 

1158 

1 324 

1489 

1 66  O 

166 

332 

49  B 

664 

830 

996 

1 162 

1328 

'494 

1 665 

167 

333 

499 

666 

832 

999 

r  166 

1 3  3  2  • 

1498 

1 670 

167 

334 

5°i 

668 

835 

1002 

t  169 

I33C> 

7  503 

1 67  5 

167 

335 

502 

670 

837 

1005 

1 172 

1340 

1507 

1680 

168 

336 

5°4 

<572 

840 

1  008 

1 176 

1344 

1512 

1685 

168 

337 

5°5 

674 

842 

101 1 

1179 

1348 

1516 

1690 

169 

338 

5°7 

676 

845 

101 4 

1183 

1352, 

i5n: 

id95 

169 

|  3 39 
!34o 

508 

678 

847 

1017 

1186 

1356 

1 52-5 

1700 

170 

510 

680 

850 

1020 

1 190 

1360 

T  53° 

T7°5 

1 70 

34t 

51 1 

682 

852 

I023 

1193 

1364 

7  534 

1710 

171 

342 

5*3 

684 

685 

855 

1026 

1197 

1368 

7539 

1715 

171 

343 

5T4 

857 

1029 

1200 

T372 

'543 

1720 

172 

344" 

^516 

688 

860 

io32 

1204 

1376 

7548 

1725 

172 

345 

5i7 

69O 

862 

1 1  °3  5 

1207 

1380 

1552 

I73° 

173 

34<> 

519 

692 

865 

1038 

121 1 

1384 

1557 

1 7  3  5 

173 

347 

520 

694 

867 

I°4I 

1214 

1388 

1561 

1740 

i74 

348 

522 

696 

870 

1 1044 

1218 

1392, 

15  66 

*745 

174 

349 

523 

698 

872 

io47 

1' 22 1 

139^ 

1570 

1750 

175 

350 

525 

700 

875 

1050 

1225 

1400 

7575 

1 7  5  5 

V75 

351 

526 

702 

877 

'io53 

1228 

I4°4 

1579 

1760 

17  6 

352 

528 

7O4 

880 

1056 

1232 

1408 

1584 

17(55 

176 

353 

529 

706 

882 

1059 

1235 

1412 

1588 

1770 

177 

354 

53i 

708 

883 

1062 

1 239 

1416 

1593 

1775 

178 

355 

532 

710 

887 

IO65 

1242 

1420 

1597 

1780 

178 

356 

534 

712 

/ 

890 

1068 

1246 

H24 

1602 

17S5 

17  9 

357 

535 

7T4 

892 

1071 

1249 

1428 

1 606 

1790 

179 

358 

537 

716 

895 

I074 

I253 

1432 

161 1 

1795 

180 

359 

538 

718 

897 

1077 

1256 

1436 

1615 

1800 

180 

3<5o 

54° 

720 

900 

1080 

1260 

1440 

1620 

1805 

181 

3$  1 

54i 

722 

902 

1083 

1 263 

H44 

1624 

1810 

1 8  r 

362 

543 

724 

905 

1086 

1267 

1448 

1629 

1815 

182 

363 

544 

726 

907 

1089 

1270 

*452 

1 633 

1820 

182 

364 

546 

728 

910 

1092 

I274 

H56 

1638 
1642  j 

1825 

1 83 

365 

547 

730 

912 

1095 

1277 

1460 

A  TA  B  Li  Ei  of  'Proportional  Pctrts*- 


Tenth  Parts  of  thofe  Differences.. 


Diff.  of 
Logar.  | 

I 

2 

3 

4 

5 

6 

7 

8 

9 

1830  1 

183 

3  <55 

549 

732 

9i5 

1098 

1  281 

1464 

1647 

1835 

184 

367 

55° 

734 

917 

1 101 

1284 

1468 

1651 

184O 

184 

368 

552 

73  6 

920 

1 104 

1288 

1472; 

1656 

1845 

185 

3<S9 

553 

738 

922 

1107 

1291 

14761 

1660 

1850 

185 

370 

555 

740 

925 

1 1 10 

1295 

1480; 

1665 

1855 

l86 

371  | 

55<* 

742 

927 

1 1 13 

1298 

1484 

1669 

i860 

l86 

372 

553 

744 

930 

1 1 16 

1302 

1488 

1674 

1865 

IS? 

373 

559 

746 

932 

1 1 1 9 

1305 

1492 

1678 

1870 

187 

374 

561 

748 

935 

1122 

1309 

1496 

1683 

1 2?  5 

188 

375 

562 

75° 

937 

1125 

1312 

1 5°°, 

1687 

1 880 

188 

376 

554 

75^ 

940 

1 128 

1316 

1504' 

1692 

1885 

I  89 

377 

565 

754 

942 

1 1 3 1 

1319 

1 508 

1696 

1890 

189 

378 

5^7 

756 

945 

1134 

1323 

1512 

1701 

1895 

190 

379 

568 

758 

947 

1137 

1326 

1516 

1705 

1900 

190 

380 

570 

760 

950 

1 140 

1330 

1 520 

1710 

1905 

ipi 

381 

1  57i 

762 

952 

1143 

1333 

1524 

1714 

1910 

191 

382 

573 

764 

9  55 

1 146 

1337 

1528 

1719 

1915 

*92 

383 

574 

7  66 

957 

1149 

1340 

r532 

1723 

1920 

192 

384 

576 

768 

960 

1152 

1344 

1536 

1728 

1927 

193 

385 

577 

770 

962 

1 1 55 

1347 

1 54° 

1732 

1 930 

193 

,386 

579 

772 

965 

1 1  58 

4  351 

1 544 

1737' 

1935 

194 

387 

580 

774 

967 

1 161 

1354 

1  548 

1742 

194° 

194 

388 

582 

776 

970 

1164 

1358 

1552 

1746 

1945 

19  5 

389 

583 

778 

972 

1 167 

1361 

x556 

1750 

195° 

1 95 

390 

585 

780 

975 

1 170 

1365 

1 760 

r7  5  5 

1955 

196 

391 

586 

782 

977 

1173 

1368 

1 5^4 

x759 

I960 

196 

392 

588 

784 

980 

982 

1176 

1372 

1568 

1764 

1965 

T97 

393 

589 

786 

1179 

1375 

1572 

1768 

1970 

197 

.394 

591 

788 

*  985 

1182 

1379 

1576 

1773 

1975 

198 

395 

592 

790 

987 

1185 

1382 

1580 

1777 

1980 

T98 

396 

594 

792 

'  990 

1188 

1386 

1584 

1782 

1985 

1 99 

397 

595 

794 

,  992 

1 191 

1389 

1588 

1786 

1990 

199 

398 

597 

796 

995 

1194 

1393 

1592 

1791 

1995 

200 

399 

598 

798 

997 

1197 

1396 

1596 

1795 

2000 

200 

400 

600 

800 

"Iooo 

1200 

1400 

1600 

1800 

2010 

201 

402 

603 

804 

I005 

1206 

1407 

1608 

1809 

2020 

202 

4°4 

606 

808 

4010 

1212 

HH 

1616 

1818 

2030 

203 

406 

609 

812 

ioi  5 

1218 

j  x42t 

1624 

1827 

2O4O 

204 

408 

612 

816 

1 020 

1224 

i  H28 

1632 

1836 

2050 

20  ^ 

41  O 

6!5 

820 

x  02^ 

1 230 

1  *43^ 

1640 

184s 

G  g  g 
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Tenth  Parts  of  thofe  Differences. 


7 

1442 

r449 

1454 

1463 

1470 

H77 

1484 

1491 

1498 

1505 

1512 

1  5!9 

1525 

1 533 
1  54° 

1 547 
1 554 

1 5#  I 
1558 
1  575 

I  582 

1589 


8 

164.S 

l6$6 

I  664. 

I  67  2 

id8o 

1688 

1595 

1704 

1712 

1720 

1728 

1736 

1744 
1752 
17^0 
17^8 
1776 
1784 
1792 
1800 
1808 
1816 


13^8 

15  9<S 

1824 

T374 

1603 

1832 

1380 

1610 

1840 

1386" 

1617 

1 848 

1392 

1623. 

1 8  5<J 

1398 

163  I 

1864 

1404 

1538 

1872’ 

1410 

1645 

I  880 

1415 

1672 

1 8881 

1422 

1659 

1896" 

1428 

1 666 

1904 

1434 

1573 

1912 

1440 

itfSo 

1920 1 

i44<y 

i6'87 

1928  I 

1452 

1S94 

1935 

1458 

1701 

r944  I 

I454 

1708 

T9  52 

IW0 

1715 

19^0  I 

9 
185 
1 8*53 
1872 
1881 
1890 
1899 

1908 
T917 

I92tf 

^35 

1944 

J953 
1962 
1971 
1980 
1989 
1998 
2007 
20 1  6 
2025 
2034 
2043^ 

2052 

2051 

2070 

2079 

2088 

2097 
210 6' 
21  15 
2124 
2133 
2I42 
2I5I 
2160 
21^9 

2178 

2187 

2195 

2205] 


A  TA  BLE  of  Proportioned  Parts. 


Tenth  Parts  of  thofe  Differences. 


biff,  of 
I  Lofjar. 

I 

2 

1 

3 

4 

5 

<5  ' 

7 

8 

9 

I246O 

246 

492 

738 

984 

1230 

147* 

1722 

1968 

2214 

247° 

247 

494 

74i 

988 

1235 

1482 

1729 

1976 

2223 

2480 

248 

495 

744 

992 

1240 

1488 

173* 

1984 

2232 

249O 

249 

498 

747 

996 

I245 

1494 

1743 

1992 

2241 

25OO 

250 

500 

750 

IOOO 

1250 

1  500 

1750 

2000 

2250 

251° 

25 1 

502 

753 

IOO4 

1255 

1  50  6 

1757 

2008 

2259 

252° 

252 

504 

75* 

IOO8 

12  60 

1512 

17*4 

2016 

2268 

253O 

253 

50  6 

759 

1012 

12(55 

1518 

1771 

2024 

2277 

2  54° 

254 

508 

762 

101(5 

1270 

1524 

1778 

2032 

2286 

255° 

255 

510 

7*5 

1020 

1275 

1530 

1785 

2040 

2295 

2560 

25  6 

5T2 

768 

1024 

1280 

153* 

1792 

2048 

2304 

2570 

257 

5T4 

771 

1028 

1285 

1542 

1799 

2056 

2313 

2580 

258 

5T* 

774 

1032 

1290 

^48 

1806 

2064 

2322 

2590 

259 

518 

111 

ro  36 

1295 

1 554 

1813 

2072 

2331 

2600 

260 

520 

780 

1040 

1300 

1 560 

1820 

2080 

2340 

2610 

261 

522 

783 

1044 

1305 

1 5  66 

1827 

2088 

2349 

2620 

262 

524 

786" 

1048 

1310 

1572 

1834 

2096 

2358 

2630 

2  63 

5  26 

789 

1052 

1315 

1578 

1841 

2104 

2367 

2640 

264 

528 

792 

105  6 

1 320 

1584 

1 848 

2112 

2376 

26  50 

26 5 

530 

795 

1060 

1325 

159° 

1855 

2120 

2385 

2660 

2  66 

532 

798 

1054 

1330 

1^96 

1862 

2128 

2394 

2570 

267 

534 

801 

1068 

1435 

1(502 

1869 

2136 

2403 

2580 

2  68 

53* 

804 

1072 

1340 

i<5o8 

1876 

2144 

2412 

2690 

269 

538 

807 

107  6 

1345 

1614 

1883 

21 52 

2421 

2700 

270 

540 

810 

1080 

1350 

1620 

1890 

2160 

2430 

2710 

271 

542 

813 

1084 

1 3  5  5 

1626 

1897 

2168 

2439 

2720 

272 

544 

816" 

1088 

1 360 

1*32 

1904 

2176 

2448 

273° 

273 

54(5 

819 

1092 

13*5 

1(538 

191 1 

2184 

2457 

2 74° 

274 

.548 

822 

10  96 

1370 

1 644 

1918 

2192 

2466 

275° 

275 

55° 

825 

1 100 

1375 

1(550 

1925 

2200 

2475 

2"]60 

275 

552 

828 

1104 

1380 

16*55 

1932 

oc 

0 

rl 

rl 

2484 

2770 

277 

554 

831 

1108 

1385 

1552 

i939| 

2216 

2493 

2780 

278 

55* 

834 

1 1 12 

1390 

1558 

1946I 

2224 

2502 

2790 

279 

558 

837 

1 11 6 

1395 

1*74 

1953 

2232 

2511 

2800 

.280 

5(5o 

840 

1  120 

1400 

1 58o 

i960 

2240 

2520 

2810 

281 

562 

843 

1124 

T4°5 

1685 

19*7 

2248 

2529 

2820 

282 

5*4 

84  6 

1128 

1410 

1692 

1974 

2256 

2538 

2830 

283 

555 

849 

1 1 32 

T4T  5 

1698 

1981 

2264 

2547 

2840 

284 

<[68 

852 

1 13  (5 

1420 

1704 

1988 

2272 

25 

2850 

285 

570 

855 

1140 

1425 

1710 

1995 

2280 

256* 

A  TABLE  of  'Proportional  Parts. 


Tenth  Parts  of  thofe  Differences. 


LMtt.  01 

Logar. 

,1 

2 

3 

4 

5 

6  ' 

7 

8 

-9 

2860 

28(5 

572 

858 

1  *44 

1430 

1715 

2002 

2288 

2574 

2870 

287 

574 

85 1 

1148 

H35 

1722 

2009 

2295 

2583 

2880 

288 

57<5 

854 

1152 

x44° 

1728 

2015 

2304 

2592 

2890 

289 

578 

857 

1155 

H45 

J734 

2023 

2312 

2501 

2900 

290 

580 

870 

1  i5o 

1450 

T74° 

2030 

2320 

2510 

2910 

291 

582 

873 

1 154 

H55 

1745 

2037 

2328 

25 1 9 

2920 

292 

584 

875 

1 158 

1450 

1752 

2044 

2335 

2528 

2930 

293 

585 

879 

1 1  72 

1455 

1758 

2051 

2344 

2(537 

294O 

294 

588 

882 

1 175 

1470 

1754 

2058 

2352 

2545 

2950 

29  5 

590 

885 

1180 

1475 

I77° 

2055 

2350 

2(555 

29(50 

2  96 

592 

888 

1184 

1480 

1776 

2072 

2358 

2554 

2970 

297 

594 

89I 

1188 

1485 

1782 

2079 

2376 

2(573 

2980 

298 

5  95 

894 

1 192 

1490 

1788 

2085 

2384 

2682 

2990 

2  99 

598 

897 

1 195 

H95 

*794 

2093 

2392 

2591 

3000 

300 

600 

900 

1200 

1 500 

1800 

2100 

2400 

2700 

3010 

301 

602 

903 

1204 

1 5°5 

1805 

2IO7 

2408 

2709 

3020 

302 

504 

905 

1208 

1510 

1812 

2II4 

2415 

2718 

3O3O 

303 

5o5 

909 

1212 

1 S1 5 

1818 

2121 

2424 

2727 

3O4O 

304 

60S 

912 

1215 

I  520 

1824 

l-J 

CO 

2432 

27  3<5 

3O5O 

305 

610 

9M 

1220 

1525 

1830 

2135 

2440 

2745 

3060 

305 

6 12 

9l8 

1224 

1530 

1836 

2142 

2448 

2754 

3O7O 

307 

6 14 

921 

1228 

1  535 

1842 

2149 

245  5 

2763 

3080 

308 

5i5 

924 

1232 

1540 

1848 

215  5 

2454 

2772 

3O9O 

309 

618 

927 

1235 

1 545 

i854 

2153 

2472 

2781 

3100 

310 

520 

930 

I24O 

1550 

1850 

2170 

2480 

2790 

3110 

311 

522 

933 

1244 

r  55  5 

1 8<5<5 

2177 

2488 

2799 

3120 

312 

524 

93(5 

1248 

1 550 

1872 

2184 

2495 

2808 

3130 

3T3 

525 

939 

1252 

1 5<55 

1878 

2191 

2504 

2817 

3I4O 

3H 

528 

942 

125  5 

1570 

I884 

2198 

2512 

2825 

3150 

315 

530 

945 

12  60 

1 57  5 

I  89O 

2205 

2520 

2835 

3160 

31 6 

532 

948 

1254 

1580 

1895 

2212 

2528 

2844 

3170 

3l7 

534 

9  51 

1258 

1585 

1902 

2219 

253 <5 

2853 

3180 

318 

535 

954 

1272 

1590 

'  1908 

2225 

2544 

2852 

3190 

319 

538 

957 

1275 

1 5P5 

z9i4 

2233 

2552 

2871 

3200 

320 

540 

95o 

1280 

i5oo 

1920 

224O 

2550 

2880 

3210 

321 

542 

963 

1284 

1505 

1925 

2247 

25  58 

2889 

3220 

322 

644 

955 

1288 

1610 

1932 

2254 

257  5 

2898 

3230 

323 

545 

959 

1292 

1515 

1938 

225 1 

2584 

2907 

324O 

324 

548 

972 

1295 

1520 

1944 

2258 

2592 

2916 

3250) 

323  ! 

6%o 

973 

1300 

t523 

1930 

2273 

2500 

2Q2? 

A  TABLE  of  Troportioml  Tarts. 


Tenth  Parts  of  thofe  Differences. 


Diff.  of  1 
Logar. 

1 

2 

31 

4 

5 

6 

7 

8  1 

9 

3260 

326 

652 

978 

1304 

1630 

1956 

2282 

2608 

2934 

3270 

327 

654 

981 

1308 

1635 

1962 

2289 

26i6| 

2943 

3280 

328 

656 

984 

1312 

1640 

1968 

2296 

2624' 

2952 

3290 

329 

658 

987 

1 316 

1645 

1974 

2303 

2632 

2961 

3300 

330 

660 

990 

1320 

1650 

1980 

2310 

2640  j 

2970 

3310 

331' 

662 

993 

1324 

1655 

1985 

2317 

2648I 

2979 

3320 

332 

664 

996 

1328 

1660  j 

1992 

2324 

2656 

2988 

3330 

333 

666 

999 

1332 

1665 

1998 

2331 

2664 

2997 

3340 

334 

662 

1002 

1336 

1670 

2004 

2338 

2672 

3006 

3350 

335 

67O 

1005 

1 34° 

1675, 

2010 

2345 

2680 

3015 

3360 

336 

672 

1008 

1344 

1680 

2016 

2352 

2688 

3024 

3370 

337 

*74 

101 1 

1348 

1685 

2022 

2359 

2696 

3033 

3380 

338 

676 

1014 

1352 

1690 

2028 

2366 

2704  3042 

3390 

339 

678 

1017 

1356 

1695 

2034 

2373 

2712 

3051 

34OO 

340 

680 

1020 

1360 

1700 

2040 

2380 

2720(3060 

3410 

34T 

682 

1023 

1364 

1705 

2046 

2387 

2728 

3069 

3420 

342 

684 

102  6 

1 368 

1710 

2052 

2394 

273  * 

3078 

3430 

343 

626 

1029 

1372 

1715 

2058 

2401 

2744 

3087 

344O 

344 

6  88 

1032 

1376 

1720 

2064 

2408 

2752 

3096 

345° 

345 

690 

1035 

1380 

1725 

2070 

2415 

2760 

3105 

3460 

346 

692 

1038 

1384 

1730 

2076 

2422 

2768 

3H4 

3470 

347 

*  9  4 

1041 

1388 

1735 

2082 

2429 

277  * 

3T23 

3480 

348 

696 

1044 

1392 

1740 

2088 

243* 

2784 

3132 

3490 

349 

69  8 

1047 

1396 

1745 

2°94 

2443 

2792 

3141 

35°° 

35° 

700 

1050 

1400 

1750 

2100 

245° 

2800 

3150 

351° 

351 

702 

1053 

T4°4 

J755 

2106 

2457 

2808 

3159 

352° 

352 

704 

1056 

1408 

17  60 

2112 

2464 

28i5 

3168 

353° 

353 

706 

1059’ 

1412 

17*5 

CO 

i 

2471 

2824 

3177 

354° 

3S4 

708 

1062 

T4T6 

1770 

2124 

2478 

2832 

3186 

355° 

355 

710 

1065 

1420 

1775 

2130 

2485 

2840 

3195 

356° 

712 

1068 

T424 

I78C 

2136 

2492 

2848 

3204 

3570 

357 

7H 

1 07 1 

1428 

1785 

2142 

2499 

2856 

3213 

358° 

358 

716 

1074 

1432 

1790 

2T48 

2506 

2864 

3222 

359° 

359 

718 

1077 

1 43  <5 

1795 

2154 

2513 

2872 

3231 

3600 

360 

720 

1080 

144° 

I  800 

2160 

2520 

2880 

3240 

3<5lO 

361 

722 

IO83 

1444 

i8c< 

21 66 

2527 

2888 

3249 

3620 

362 

724 

1086 

1448 

1810 

2172! 

l  2534 

2896 

3258 

3630 

363 

726 

1089 

1452 

181 5 

2178 

2541 

2904 

32*7 

364° 

3*4 

728 

1092 

1456 

1820 

2184 

2548 

2912 

327  6 

3550 

3*5 

730 

IO95 

I46O 

1825 

2190 

U555 

2920 

3285 

Hbh 
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Tenth  Parts  of  thofe  Differences. 


Diff.  of 
Logar. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

3660 

366 

732 

1098 

1464 

1830 

2196 

2562 

2928 

3294 

36701 

367 

734 

1 101 

1468 

1835 

2202 

2569 

293<S 

3303 

3680 

3^8 

736 

1104 

1472 

1 840 

2208 

2576 

2944 

3312 

3<%>o 

369 

738 

1107 

1476 

1845 

2214 

2583 

2952 

3321 

37°° 

370 

740 

I  I  IO  : 

1480 

1850 

2220 

2590 

2960 

3330 

3710 

37i 

742 

I  I  13 

1 484 

1855 

2226 

2597- 

2968 

3339 

3720 

374 

744 

II  l6 

1488 

i860 

2232 

2604 

297(3 

3348 

3730 

373 

746 

I  I  19 

1492 

1865 

2238 

261 1 

2984 

3357 

3740 

374 

748 

I  122 

1496 

1870 

2244 

2618 

2992 

3366 

375° 

375 

750 

I  125 

1 500 

1875 

2250 

2625 

3000 

3375 

3760 

376 

752 

1128 

1504 

1880 

2256 

263a 

3008 

3384 

3770 

377 

754 

1 1 3 1 

1508 

1885 

2262 

2539 

3016 

3393 

3780 

378 

756 

1134 

1512 

1890 

2268 

2646 

3024 

3402 

3790 

379 

758 

1137 

1 516 

1895 

2274 

2(3^3 

3032 

3411 

38OO 

380 

76O 

1 140 

1  520 

1900 

2280 

266O 

3040 

342a 

38lO 

381 

762' 

1143 

1524 

1905 

2286 

2667 

3048 

3429 

3820 

382 

764 

1146 

1  528 

1910 

2292 

2(374 

3°5<3 

3438 

3830 

383 

7  66 

1149 

1532 

1915 

2298 

268l 

30(34 

3447 

3840 

384 

768 

1 1  52 

1535 

1920 

2304 

2688 

3072 

3456 

3850 

385 

77° 

11 55 

1 540 

1925 

2310 

2695 

3080 

3465 

3860 

3$6 

772 

1 158 

1 544 

1930 

2316 

2702 

3088 

3474 

3870 

387 

774 

1 1 64 

1548 

*935 

2322 

2709 

3096 

3483 

3880 

388 

776 

II64 

1552 

1940 

2328 

2716 

3I04 

3492 

389O  , 

389 

778 

1 167 

1555 

*945 

2334 

2723 

3112 

3501 

3900 

390 

780 

U70 

1 560 

195x3 

2340 

273O. 

3X2O 

3510 

39*0’ 

391 

782 

1173 

1554 

x9  55 

2348 

2737 

3128 

35*9 

3920 

392 

784 

1 17  6 

1 568 

i960 

2352 

2744 

3 1 3*3 

3528 

393 0 

393 

786 

1 17  9 

1572 

1955 

2358 

27  5 1 

3144 

3537 

3940 

394 

788 

1182; 

1576 

1970 

2354 

2758 

31 52 

3546 

395° 

395 

790 

1185- 

1580 

1975 

2370 

27(35 

3160 

3555 

395° 

396 

792 

1188 

1584 

1980 

2376 

2772 

3168 

35^4 

3970 

3  97 

794 

1 19 1 

1588 

1985 

2382 

2779 

317*3 

3573 

3980 

398 

.798 

1194 

1392 

1990 

2388 

278  6 

3184 

3582 

3990 

399 

798 

1197 

1595 

1995 

2394 

27 93 

3192 

3591 

4000 

400 

800 

1  200 

1600 

2000 

2400 

2800 

3200 

3600 

4010 

401 

802 

1203 

1604 

2005 

2406 

2807 

3208 

3509 

4020 

402 

804 

1206 

1608 

2010 

2412 

2814 

3216 

3618 

4°3° 

403 

806 

1209 

1612 

2015 

2418 

2821 

3224 

3  <527 

4040 

404 

808- 

1212 

i6t6 

2020 

2424 

2828 

3232 

3636 

4050 

4°  5 

810 

121  5 

1620 

2025 

2430 

2835 

[3240 

3*545 
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A  TA  BLR  of  ‘Proportional  Parts . 


Tenth  Parts  of  thofe  Differences. 


Biff,  of 
Logar, 

I 

2 

3 

4 

5 

6 

7 

8 

9 

4050 

4  06 

812 

1218 

1624 

2030 

2435 

2842 

3248 

3654! 

407O 

407 

814 

1221 

1628 

2035 

2442 

2849 

3256 

3663 

4080 

408 

816 

1224 

1632 

2040 

2448 

2856 

3264 

3672 

4O9O 

409 

818 

1227 

1636 

2045 

2454 

2863 

3272 

3681 

4IOO 

4IO 

820 

I23CT 

1640 

2050 

2460 

2870 

3280 

3690  , 

41  IO 

41  I 

822 

1233 

1 644 

2055 

2466 

2877 

3288 

3699  ■ 

4120 

4I2 

824 

123  6 

1648 

2060 

2472 

2884 

3295 

3708 

4130 

4T3 

826 

1239 

1652 

2065 

2478 

2891 

3304 

3717 

4I4O 

414 

828 

1242 

16^6 

2070 

2484 

2898 

33 1 2 

3726 

4150 

415 

830 

1245 

1660 

2075 

2490 

2905 

3320 

3735 

4160 

41 6 

832 

1248 

1664 

2080 

2496 

2912 

3328 

3744 

4170 

417 

834 

1251 

1668 

2085 

2502 

2919 

3336 

3733 

4180 

418 

836 

1254 

1 572 

2090 

2508 

2925 

3344 

3762 

419O 

419 

838 

1257 

l6"]6 

2095 

25T4 

2933 

33  S2 

3771 

4200 

420 

840 

1260 

1680 

2100 

2520 

2940 

3360 

3780 

4210 

421 

842 

1263 

1684 

2105 

252  6 

2947 

3368 

3789 

4220 

422 

844 

12  66 

1  <588 

2110 

2532 

2954 

3376 

3798 

4230 

423 

846 

12  69 

1692 

2115 

2538 

2961 

3384 

3807 

424O 

424 

848 

1272 

1 696 

2120 

2544 

2968 

3392 

3816 

4250 

425 

850 

1275 

1700 

2125 

255° 

2 91 5 

3400 

3825 

4260 

42  6 

852 

1278 

1704 

2130 

25 

2982 

3408 

3834 

4270 

427 

854 

1281 

1708 

2135 

2552 

2989 

3416 

3843 

4280 

428 

85  6 

1284 

1712 

2140 

25<?S 

2996 

3424 

3832 

429O 

429 

858 

1287 

1715 

2145 

2574 

3003 

3432 

3861 

4300 

430 

860 

1290 

1720 

21 50 

258O 

3010 

3440 

3870 

4310 

4320 

431 

862 

1293 

1724 

2155 

2586 

3017 

3448 

3879 

432 

864 

1296 

1728 

2160 

2592 

3024 

3456  j 

3888J 

The  End  of  the  Table  of  Parts  Proportional . 
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Sed.  1.  Multiplication  by  Lines,  three  Ways.  26? 

CHAP.  VIII. 

Lineal  Arithmetick.  (See  Plate  A.) 


'TTH  HIS  fourth  Species  of  Arithmetick  is  performed  by  Right 

1  Lines,  fo  that  Magnitude  being  here  confidered,  it  may  be 
called  Geometrical  Arithmetick . 

2*  A  Right  Line  is  properly  defined  to  be  the 
neareft  Diftance  between  two  Points,  as  the  Line  a  b 

(achy  Fig.  t.)  is  the  neareft  Diftance  between  the 
Points  a  and  b. 

3.  The  Difpofition  of  the  two  principal  Lines,  by  which  this 
kind  of  Arithmetick  is  performed,  are  either  in  a  Right  Angle 
or  an  Oblique. 

4.  A  Right  Angle  is  when  one  Line  falls  Perpendicular  on  ano¬ 
ther,  as  the  Line  a  b  ( [Fig .  2.)  does  on  b  c  but  when  two  Lines 
meet  not  to,  they  form  an  Angle  called  Oblique ,  as  the  Angle  d  ef 
(Fig'  l')  by  both  which,  Queftions  are  anlwer’d. 

5.  As  in  Logarithms  thofe  Artificial  N umbers  are  not  employ¬ 
ed  about  the  moft  eafy  and  felf-evident  Rules  of  Addition  and 
Sub  fir  aEt  ion  of  Natural  Numbers :  So  here  by  Lines  I  fhail  only 
fhew  how  Multiplication ,  Divifion ,  the  Rule  of  Proportion ,  with  Ex- 
traElion  of  Roots ,  are  performed  thereby. 

Sect.  II.  Multiplication  by  Lines ,  three  JVays. 

V-.'-V.  -  • 

1 .  What  is  the  Produ£b  of  174  by  124?  See  Figure  4.  in  the 
folded  Sheet  (A.) 

To  anfwer  this,  draw  a  Line  at  pleafure,  and  fet  off  124  equal 
Parts  as  from  a  to  by  from  the  Line  oi  equal  Parts. 

Then  draw  a  perpendicular  Line  at  pleafure  as  b  c7  and  let  off 
from  b  to  c  1 74* 

Laftly,  Draw  Lines  between  each  equal  Part,  and  the  4,  Parellel 
to  ( ah )  and  to  (b  c)y  then  telling  the  feveral  little  Squares  each 
of  which  is  a  Unit,  you’ll  find  204  intire,  and  17  and  12  Halves, 
or  1 44  which  together,  and  the  4  at  the  Angle  (c)  make  the  Pro¬ 
duct  21 8L 

If  you  would  multiply  175  by  125,  that  is,  if  you  fuppofe  eve¬ 
ry  Unit  in  the  Line  (a  b)  to  be  10,  then  1 24  will  be  1 25,  and  by 

I  i  i  ’  the 


070  'Multiplication  by  Lanes,  three  Ways.  Chap.  8. 

the  fame  Rule  the  Line  b  c  will  be  175,  and  by  fuppofing  each  lit¬ 
tle  Square  100  (ox  10  times  10,  the  Lines  a  b  and  b  c  being  to 
times  as  many  as  before,)  you’ll  find  20400  little  Squares  or  Units, 
and  17  and  12  Fiftys  for  1450)  and  25  the  4th  of  100  at  the  An¬ 
gle  (c)>  which  added  together,  makes  21875=  the  F'roduft  re¬ 
quired. 

jl  fecond  Way  to  multiply  by  Lines.. 

But  before  I  proceed  therein,  it  will  be  neceffary  to  firew  how 
to  draw  a  Line  Parallel  to  another,  and  through  any  Point  afiigned  : 
So  to  draw  a  Line  through  the  Point  (a)  fSee  Fig .  5.  Plate  A^)  and, 
Parallel  to  (m  n ),  fet  the  Foot  of  your  Compalfes  in  the  Pointr 
and  extend  the  other  to  the  Line  m  n ,  fo  as  to  defcribe  the  Ark  c  c 
juft  to  touch  the  Lire  m  n.  *,  and  with  that  Diftance  of  the  Feet- 
let  one  in  the  Point  (e)  for  thereabout)  and  defcribe  the  Ark  ( d  d )} 
then  lay  a  Ruler  from  that  Ark  to  the  Point  a,  and  draw  the  Line 
p  7,  which  is  the  Anfwer. 

To  multiply  by  2  Lines ,  including  an  Oblike  Angle  as  that  (e  d  n\ 
Fig.  6- 

What  is  the  Produ&  of  3.5  by  2.2  ?  For  anfwer,  having  made 
an  Angle  at  pleafure,  not  too  Acute. 

Rule.']  Take  a  Line  of  equal  Parts,  and  fet  off  1  from  the  Angle. 
d  to  1:  Then  fet  the  Multiplicand  from  d  to  3.5  on  the  other  Leg 
(d  h)>  3>dly ,  Set  the  Multiplier  from  1  to  2.2.  4 thly.,  Draw  the* 
Line  1  to  3.5,  produced  to  about  (m),  for  the  better  drawing  the 
Line  (2.24  7.7)  Parallel  to  (i,  rn)  \  fo  is  the  diftance  between  .3.5 
and  7.7  the  Anfwer,  which  mealured  upon  the  fame  Line  of 
equal  Parts,  is  found  7.7=  the  Produft.: 

2.  Or  if  you  fet  the  Multiplicand  from  1  to  b  \  and  the  Mul¬ 
tiplier  from  d  to  a ,  a  Line  (b  c)  drawn  Parallel  to  (1,  a)  cutteth, 
the  Product  (a  c)  7.7  as  before. 

3.  Or  if  you  fuppofe  the  Factors  10  times  as  much,  the  Anfwer 
will  be  by  the  fame  Method  770. 

A  third  Way  to  multiply  by  Lines.. 

This  Ihews  the  Vfe-  of  a  Line  of  Numbers ,  or  as  ’tis  often  called 

€unter  s  Line  •,  being  a  Line  of  Logarithms ,  as  will  appear  by  the 

tyfe ,  Addition  performing  Multiplication ,  Subflra£tion0  the  FFork  of 

Livifton  L>ivifion?  the  Extraction,  of  Roots ,  ^ 

^  1  1  ins 


Sect.  3.  'Dmfion  by  Lanes,  three  Ways,  271 

This  nfe ful  Line  was  the  Invention  of  Mr*  Edmund  Gunter ,  Pro- 
feffor  of  Aftronomy  at  Grcjham-Collcgc  about  the  Year  1620:,  and  it 
is  a  Line  divided  into  10  unequal  Parts,  and  thofe  10  Parts  repeated 
are  called  20,  30,  4 o,  &c .  when  the  former  Parts  are  called  1, 
2,  3,  &c. 

4  *  '  •  \ 

If  the  ih  10  are  Tens,  The  2d  ten  Parts  are  1  go’s* 

If  the  1  Id  10  are  Hundreds,  The  2d  Radius  are  fo  many 

(Thoufands. 

If  you  multiply  1  place  by  2  places.  The  ProduO:  is  fo  many  1  o’s 

( as  the  Figure  denotes. 

As  your  own  Experience  will  eafily  difcover  to  you.  See  the 
making  of  this  Line  near  the  End  of  Set!.  4th  following. 

To  multiply  any  2  Numbers,  as  thofe  in  the  laid  Cafe  2.2  by 
3.5.  See  Fig-  7.  Plate  A. 

Rule-"]  Extend  the  Foot  of  a  Pair  of  Compares  (or  other  Mea- 
fure)  from  1  to  2.2,  and  that  Extent  reaches  from  3.5  to  7.7*, 

idly,  Or  the  Extent  from  1  to  3.5,  reaches  from  2.2  to  7.7. 

3 dly.  Or  if  you  multiply  35  by  22  :  In  this  cafe,  what  is  called 
1,  2,  C '?c-  in  the  1  id  part,  muft  be  fuppofed  10,  20,  &c.  and  what 
are  10th  parts  muft  be  called  Units,  and  if  both  Faftors  be  10  or 
more  each,  the  Product  is  Hundreds.  So  the  Extent  as  before 
from  10  to  22,  reaches  from  35  to  770  *,  for  here  35  being  multi¬ 
plied  by  a  Number  which  is  above  10,  is  fo  many  1  oo’s  and  io’s 
as  the  Meafure  extends  to  •  for  your  Infpe&ion  fhews,  that  3  5  by 
xo  is  350,  which  is- 3  places  •,  and  if  for  any  Number  of  Tens,  the 
like  :  And  if  the  2d  Extent  be  beyond  10  on  the  Line,  it  is  hill  lo 
many  Hundreds,  as  30  by  50  is  1  500,  &c. 

And  Note ,  That  whatever  you  call  the  larger  Divifions,  the 
fmaller  in  the  fame  Radius  are  a  1  oth  thereof,  as  is  before  hinted, 
and  the  contrary. 

Sect.  III.  <Divijion  by  Lines,  three  Ways.- 

As  I  have  fhewed  Multiplication  by  three  different  Lines,  and  by 
each  two  ways  ^  fo  I  intend  to  fliew  how  to  divide. 

Cafe  1.]  What  is  the  Quotient  of  218^  by  1.74.  ?  See  Fig .  4. 

The  Dividend  is  reprelented  by  the  fever  a  1  fmall  Squares  and 
Parts  in  the  Superficies  a  c ,  which  if  you  divide  by  the  fide  174.) 
the  Quotient  will, be  one  of  the  fmaller  fides  a  b  or  (174-  c). 

I  i  i  2  ‘  For. 
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For  having  divided  a  Line  (a,  174)  into  174,  parts,  your  Divi- 
for  and  made  a  little  Square  upon  each  part,  and.  half  of  one  for 
the  half  ^  if  you  add  to  thole  Squares  at  Right  Angles  fo  many 
as  will  make  them  up  218^,  and  as  many  in  one  Row  of  Squares 
as  another  *,  you  will  then  find  that  the  Line  including  a  Right  Angle 
with  (a  1 74-)  will  be  (a  b )  which  will  contain  124.  of  thole  fmall 
Squares,  and  is  confequently  the  Quotient,  becaufe  that  Quote 
multiplied  in  the  Divifor  (*,  174.)  produces  the  Dividend  or 
Number  of  fmall  Squares  (a  c)= 2187*  And  the  fame  may  be  faid 
of  other  like  Superficies  and  their  Sides,  whatever  they  be  for 
Numbers. 

A  fecond  Way  to  divide  by  Lines . 

What  is  the  Quote  of  7.7  divided  by  3.5  ?  (Fig.  6.  for  I  make 
ufe  of  the  fame  Numbers  as  in  Multifile  at  i  on ,  to  prevent  Confu- 
fion  by  a  Multitude  of  prickt  Lines.) 

ift.  Take  1  from  any  Line  of  equal  Parts,  and  let  off  (d  1). 

2 dly.  Set  the  Divifor  (d9  3.5)  off  from  the  fame  Line  of  Parts. 

3 dly.  Draw  the  Line  (1,  3.5)  and  produce  it  to  m>  &c. 

4  thly.  Set  your  Dividend  (7.7)  from  34.  towards?;,  which  ex¬ 
tends  to  7.7. 

5 thly.  Through  that  Point  draw  a  Line  parallel  to  (1  m)  and 
it  will  pafs  through  the  Point  2.2  in  the  Line  (d  e). 

6thly .  Take  the  Diffance  from  1  to  2.2,  and  apply  it  to  your 
equal  Parts,  and  you’ll  find  it  2.2=the  Quote. 

Or  if  you  were  to  divide  7.7  by  2.2,  the  Divifor  fet  from  d  to  ay 
and  the  Dividend  from  a  to  c  :  If* a  Line  be  drawn  (1  a\  and  ano¬ 
ther  Parallel  thereto  through  the  Point  c,  that  Line  will  pafs 
through  [b  in  the  Line  d  e,  and  the  diffance  (1  b)  mealured  on 
the  fame  Line  of  equal  Parts,  will  be  3«5=the  Quote. 

Or  if  you  divide  770  by  35,  the  Method  is  the  lame  asthefirff 
of  thefe,*  and  77  by  22  the  fame  as  the  fecond  or  laft,  viz..  35. 
And  the  like  of  other  Numbers. 

A  third  Way  to  divide  by  Lines • 

Suppole  by  the  Line  of  Numbers,  Fig .  7.  Plate  A.  you  would 
divide  770  by  22.  Extend  the  Gompaffes  from  10  to  22  (calling 
thole  10,  &c.  in  the  fir ff  Radius,  which  are  1,  2,  &c.  and  thole 

ioo’s  in  the  fecond,  which  are  10,  20,  30,  &c.)  and  the 

• .  —  "  *  ■"  ~ ~  ~  ~  .  fame 
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fame  Extent  reaches  from  770  in.  the  fecond  Radius,  backward 
to  35. 

Or  to  divide  770  by  35,  the  Extent  from  10  to  35,  extends 
backward  from  770  to  22.  And  the  like  of  other  Numbers. 

Sect.  IV.  The  direct  Ride  of  ‘Proportion  by  Tines. 

If  10ft  of  Sugar  coft  22  s.  what  will  3 5 coft? 

1  ft.  By  the  Lines,  Fig .  6.  let  1  o  from:  the  Angle  to  1  (which 
fuppole  10,  as  if  the  1  was  not  there  :,)  then  let  the  22  s.  from  1  to 
2,2,  that  is,  from  10  to  22.  3 dly,  Set  the  third  Number  from 

the  Angle  at  d  to  3.5,  or  to  35.  Then  draw  a  Line  from  10  to 
35=the  third  Number  given,  and  a  Line  parallel  to  that  through, 
the  Point  2-2  (here  22  will  pafs  through,  or  cut  the  Line  dn  iii 
7.7,  fo  the  DiRance  7.7  to  3.5  (meafured  upon  the  Line  whereby 
d  1  is  1  o)  is  77  j.=the  value  of  the  3  5  ft  of.  Sugar.  I  have  done 
this  (as  I  faid  beforej  by  the  fame  parallel  Lines,  to  prevent  C011- 
fulion  by  a  Multiplicity. 

idly .  By  the  Line  of  Numbers ,  Fig.  7.  If  12C.  of  Sugar  coft 
25  /.  what  will  1  Tun  or  20  C.  coft  ? 

Extend  the  CompalTes  from  12C.  to  25.2,  and  the  fame  Extent 
reaches  from  20  C.  to  42/.  the  Anfwer. 

Qj.  2.  If  you  would  know  the  Intereffc  of  90  L  for  a  Year  at  6  per 
Cent .  extend  the  CompalTes  from  1 00  backward  to  6  ,  and  the  lame 
Extent  reaches  from  9  0  to  5.4/.  or  /. 5  :  8  :  == the  Anfwer. 

3 dly.  To  ExtraR  the  Square  Root,  take  half  the  Diftance  be¬ 
tween  the  Square  Number  given  and  i .  And  1  third  of  the  Di- 
ftance  from  a  Cube  Number  to  1  is  the  Cube  Root,  taking  the  third 
next  to  1. 

And  now  I  might  end  this  part  of  Arithmetick,  but  before  I 
do  I  lhall  Ihew  the  making  of  a  Line  of  Chords  of  Numbers,  and 
a  Line  of  half  Tangents,  with  fomethingof  their  Ufe,  and  that 
of  equal  Parts,  which  will  be  a  Preparative  for  thole  who  would 
biow  how  to  perform  Trigonometry  Geometrically. 

The  Line  of  Chords  is  90  Degrees  (or  equal  Parts  in  the  fourth 
Part  of  a  Circle)  let  off  upon  a  flraight  Line,  as  Fig .  8.  Plate  A. 
the  Degrees  ( e  m)  are  let  upon  the  Diameter  ( e  c  n)  where  ( e  60)  of 
the  Circle,  is  equal  to  Radius*  or  the  Semi-diameter  of  that  Circle, 
and  e  m  equal  to  e  «,  &c. 

Now  to  meafure  any  Angle  by  this  Line,  extend  the  CompalTes 
from  e  to  60  in  the  Line  (e  n ),  and  with  that  (fuppofe  in  Fig.  9.) 

let 
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fet  ore  Foot  in  h,  and  defcribe  the  Ark  ( r  o ),  then  take  the  Di- 
fiance  (r  o)  in  your  Compares,  and  apply  it  to  your  Line  of  Chords 
and  you’ll  find  it  33  Degrees  :  That  is  to  fay,  the  Line  or  Leg  (h  f) 
is  diflant  from  th.it  gh  .33  Degrees  or.  equal  Parts  of  the  Circle 
(dmc.  See.)  as  thofe  are  transferred  upon  the  Line  (e  d)  •  fo  the 
Angle  (hfg)  or  at  /,  is  found  58  Degrees,  and  the  Sum  of  thofe 
two  Angles  deduced  from  180  Leaves  the  Angle  ( fgh ,  or)  it  v. 
And  the  Sides  of  this  Triangle  are  meafured  by  applying  them 
between  the  Compares  to  the  Line  of  equal  Parts  (y  £),  Fig.  1  o. 

< y  ^  r  'if*  j  Ji  \  L  lO.'-.  ju/i  Li  i.  Jxi  l  /I  o - >  ')  -  ••*.<*  ,  i. 

The  way  to  make  a  Line  o  f  Numbers  or  Logarithms  (commonly 

'  called  Gunter’r  Line. ) 

The  Line  (1,  to,  Plate  A-)  is  thus  made  :  Firfi ,  Make  a  Line 
of  equal  Parts  according  to  the  Length  you  intend  your  Line  of 
Numbers,  as  here  (o,  1000)  is  divided  aftually  into  100  equal 
Parts,  and  each  Part  fuppofed  to  be  divided  into  10,  makes  1000  • 
and  if  your  Line  were  defigned  to  be  much  longer,  you  might  di¬ 
vide  your  equal  Parts  into  10000. 

idly.  Lay  before  you  a  Table  of  Logarithms,  and  from  that 
take  the  Logarithms  (omitting  the  Index)  of  2,  3,  4,  &c.  to  10, 
the  larged  Divifions  of  your  Line :  As,  for  2  I  find  the  Logarithm 
.3010300,  but  I  take  Notice  only  of  the  three  next  places  to  the 
Point  agreeable  to  my  Line  of  equal  Parts,  as  301  taken  from  that 
Line,  and  fet  off  upon  the  Line  (1,  10,)  from  1  to  2  gives  the 
firft  of  the  fird  9  unequal  Parts  of  the  Line  of  Numbers. 


"3  to  be 

•477^ 

Then  I  find 

4 

.601 

Which  Logarithms 

the  Loga- 

5 

.69  8 

taken  from  the  Line 

rithms  of- 4  6 

.778  >►  of  equal  Parts,  and  > 

7 

.845 

let  on  that  of  Num¬ 

# 

8 

.903 

bers  from 

^.9 

•954j 

1  to  3 

1  to  4  Gives  you 
1  to  5  the  other 
to  6  unequal 
1  to  7  Parts  of 
1  to  8  the  Line  of 
1  to  9  Numbers. 


Then  for  the  Sub-divifions  or  fmaller  unequal  Parts  •  I  proceed 
in  the  very  fame  man  er  ’till  I  have  fet  them  all  off  from  1  (the 
.  beginning  of  the  Line  of  Numbers :)  As 


The 
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The  Loga¬ 
rithm 


.041 

- 

1 

to 

i-r. 

•079 

1 

to 

1.2 

•  113 

1 

to 

1  -3 
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Taken  from  the 

1 

to 

r  .4 

On  the  Line 

.17  6 

Line  of  equal 

1 

to 

x*5 

Numbers. 

.204 

Parts,  extends 

1 

to 

1 .5 

.230 

from 

1 

to 

i-7 

.255 

1 

to 

1.3 

.278 

1 

to 

1.9 

.322' 

1 

to 

2.1 

•342, 

&c . 

1 

to 

2 . 

GY. 
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I  have  been  more  particular  in.  this  Affair  than  has  been  Ihewed 
before,  becaufe  I  find  molt  Per  Tons,  and  feme  even  the  Inffru- 
ment-makers  ignorant,  how  this  very  ufeful.  Line  is  made  origi¬ 
nally  to  any  Radius,  which  depends,  on  the  Magnitude  of  the  eoual 
Parts.  . 

But  Note ,  That  the  Line  of  Numbers  confifteth  of  two  fuch 
Lines,  as  (1,  to  ^  on  Plate  A.  Fig.  10.)  next  the  TV.  7.  (or  Num¬ 
bers)  and  fo  from  10  is  numbered  20,  30,  &c.  to  100  on  the  2d 
Part,  which  is  made  1  Line  with  thefirff,  and  muff . lo  be  made  by 
the  Artiff. 


To  make  a  Tine  of  equal  Parts.  •> 

To  make  the  Line  (o,  1000,  Fig.  10.)  imaginably  divided  into 
1  coo  Parts,  or  afVually  into  100.  .  7.  ..  .  :  .  ( 7; .  ..tl 

ift.  I  divide  it  into  5  with  my  Compafies. 
idly.  I  divide  each  5th  into  2/  which  makes  the  whole  into  10.' 

3 dly.  I  divide  r  tenth  Part  into  10  (as  0,1  co). 

4 thly.  I  take  (0,100)  between  my  Compaifes,  and  letting  1  Foot 
in  (i),  the  other  extends  to  (/),  or  a  iothof  the  next  10th,  and 
fo  forward  divides  the  whole  Line  into  ioo,  and  each  100  muff  be 
fuppofed  10,  in  taking  off  the  1  oooth  Parts  to  make  the  Line  of 
Numbers  by,  or  in  other  Ufes. 

The  Line  of  half  Tangents,  is  the  Line  (c.m,  Fig.  8.)  madeby  lay¬ 
ing  a  Ruler  to  (d ),  and  the  feveral  Degrees  in  the  Quadrant  (e  m)? 
and  is  ufed  inmeafuring  fuch  ffraight  Lines,  as  pafs  through  the 
Center  of  a  Circle,  and  do  reprelent  Circles,  though  they  appear 
Right  Lines,  as  (c  m)>  ( c.e)y  (c  d)x  See.  The  Ufe  of  the  Line  of 
equal  Parts  has  been  fully  ihewn  before  in  meafurlng  Right  Lines, 


Y](i 
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and  there  is  nothing  more  falls  within  the  Compafs  of  Lineal  or 
Geometrical  Arithmetick  *7  which  will  be  of  great  Ufe  to  fuch  as 
intend  to  Study  Geometry,  to  whom  l  recommend  the  'reading  of 
Euclid ,  lib.  2.  1  ihall  therefore  proceed  to 


CHAP.  IX. 

Jnflrumenial  / Inthmetick . 

INftrumental  Arithmetick  is  that  Part  which  is  performed  by 
Inftruments,  accommodated  with  Figures  or  Numbers  for  that 
purpofe.  Of  this  kind,  that  of  Neper’s  Bones  jnftly  claims  the 
lirft  Confideration,  as  being  the  moft  plain  and  eafy  1  nil: rumen t 
for  all  Operations,  whether  in  Multiplication,  Divifion,  or  Ex- 
trad  ion  of:  Roots. 

A  Defcription  of  Neper’*  Bones  y  (See  Fig.  t.  Plate  B .)  As  to 
their  Matter,  they  are  fometimes  made  of  Ivory,  and  then  called 
Bones,  fometimes  of  Box-wood,  and  then  called  Virgulas,  or  lit¬ 
tle  Rods  y  for  as  to  their  Magnitude  and  Form ,  they  may  be  made  as 
lar^e  as  you  pleaie :  But  the  common  Sort  are  each  Rod  about 
2. 5° Inches  long,  and  .32  Inch  broad,  and  are  in  Figure  what 
Geometricians  call  a  Parallelopipedon,  which  is  a  long  Square 
folid,  bounded  with  6  Superficies,  (or  like  7,  8  e  c  Dyes  joined 
exaftly  one  to  another,) 

The' Number  of  thefe  Rods  in  a  Set  are  10,  that  is,  the  9  Digits  and 
Cypher,  befides  the  Index-bone  which  is  fixed  to  the  Box,  and 
hath  only  one  Face  divided  into  9  equal  Parts,  whereon  the  9 
Digits  are  placed  as  you  lee  Fig.  1.  Plate  B.  But  the  other  10 
have  4  Faces  each,  whereon  are  placed  the  9  Digits  at  the  top, 
and  an  Arithmetical  Progrefiion  of  thofe  Digits  added  as  2.,  4, 
6\  or  3,  9,  12,  &c.  And  whatever  the  firfi:  Figure  of  any  Rod  is, 
that  of  the  oppofite  Side  is  the  Complement  that  makes  it  up  9. 
And  the  10  times  4  Faces  or  Sides  being  40,  contain  4  of  each  of 
the  9  Digits,  and  their  Series’s  Arithmetical,  and  4  more  Faces 
are  of  Cyphers* 

How  to  add  the  Figures  on  the  Rods .  See  Fig.  1 2.  Plate  A. 

To  reduce  any  Line  of  Figures  on  the  Rods  which  fiand  again!! 
any  Digit  on  the  Index-face  to  a  true  legible  Numbers,  you 

muft 
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muft  begin  at  the  Right-hand  :  Thus  to  add  the  Digits  ftanding 
again#  6  in  the  let,  Fig.  i.  PUtc  B.  You  lee 'there  is  nothing  to 
do  but  to  add  the  two  Digits  together,  which  Rand  between  the 
lame  Slant  or  Diagonal  Lines,  as  4  is  4,  then  5  and  8  is  13  * 
1  and  4  is  5,  and  2  is  7  *,  4  and  6  is  10  *  1  and, 3  is  4  j  3  and  4 
is  7  j  2  and  8  is  10  *,  1  and  1  is  2,  and  2  is  4  •  1  and  6  is  7  :  So 
that  fix  times  123456789,  is  found  740740734. 

Sect.  II.  To  multiply  by  Neper’ i'  Rods  or  Bones. 


Qtiefi.  1.  What  is  the  Produ£l  of  34729  by  23795  •  See  B>. 
13.  Plate  A. 

Firfb  tabulate  the  Multiplicand,  (or  either  Fa&or,  but  the  larger 
is  mo#  ufual })  that  is,  take*  lo  many  Rods  out  of  your  Sett,  that 
the  fir#  Figures  (or  thole  at  the  upper  End  of  each  Rod)  will 
compofeyour  Multiplicand  in  order,  as  you  fee  done,  Fig.  13.  of 
Plate  A.  . 

Then  looking  for  the  Figures  of  your  Multiplier  feverally  in 
the  Index-rod  next  the  Left-hand,  you  find  again#  each  its  re- 
Ipe&ive  Product  in  the  Multiplicand,  as  Fig.  13.  aforefaid. 

Qneft.  2.  What  is  the  Product  of  3040999  by  2341  ? 

In  this  Example 

—  ~  '  3040999=the  Multiplicand. 


there  being  3  Nines 
and  2  Cyphers  on 
the  oppolite  Sides, 
whereof  a  re  2  Nines 
makes  5  Nines  , 
which  is  one  more 
than  is  in  a  Sett  of 
thele  Rods  •  there¬ 
fore,  if  you  have 


Multiply’d  by  1=3040999 
by  4=12163995 
by  3=9122997 

.  by  2=6081998 


71  i8978659=Produ£t. 


not  another  Sett,  <  you  may  eafily  fupply  the  Defect  by  ob- 
lerving  the  Product  of  each  Figure  (as  you  go  on)  in  the 
Multiplier  4  and  thofe  other  Nines,  and  lo  making  one  of  thole 
extraordinary  :  Thus  iru  Multiplying  by  the  4  there  (as  Fig.  14.) 
and  if  there  were  another  Rod  for  the  third  Nine  in  the  Multi¬ 
plier,  I  can  eafily  fee  there  would  be  more  (as.  Fig.  1 5.  Plate  A.) 
which  therefore,  I  fuppofe,  and  fo  put  down  6,  and  then  two 
Nines  inftead  of  the  one  Nine  in  the  Rods*,  fo  when  I  multiply 
by  the  3,  I  find  in  the  Tabulet  toward  the  Right-hand  again# 
3*  (leeBV.  1 6,  Plate  A •)  But  I  know  if  I  had  another  Rod  of  the 

Kkk  fame 
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fame  Digit  9,  there  would  have  been  another,  as  Fig.  17.  Plate  A. 
which  fuppofrng  there,  it  would  make  2997,  that  is,  a  9  more' 
tjian  I  find  in  the  Tabulet,  and  fo  the  reft. 


Sect.  III.  Thvifion  by  NeperV  B  ones  or  Rods.. 

What  is  the  Quote  of  23734.691084  divided  by  253.24? 

An  Example  of  the  whole  Procefs,  and  of  what  help  you  have.' 
in  dividing  from  the  Rods.  See  Figure  1 8.  FI  ate  A . 

Hence  it  appears,  that  the  Rods  are  only  ufeful  in  exhibiting 
the  Products  of  the  Divifor  by  each  Figure  put  in  the  Quotient 
which  knowing,  you  proceed  in  all,  other  Refpe&s  as  in  Divifion  of  ‘ 
Integers,  Sett.  5.  Chap.  1 .  e  cy  firft  Tabulating  the  Divifor,  and 
then  whatfoever  the  Quote  be,  you  have  each  Figure  multiply ’d 
in  the  Divifor,  although  I  have  only  placed  in  the  Index-rod  the 
Figures  that  fall  in  the  Quote  above,  and  that  in  the  Order  they 
happen  therein,  for  the  more  orderly  ihewing  the  Nature  of  the. 
Work,  and  how  it  agrees  with  common  Divifion  ;  fo  that  in  do¬ 
ing  this  Queftion  above*  you  finding  that  227916  is  tlie^next  Num¬ 
ber  on  the  Rods  to,  and  lefs  than  237346  (the  fir  ft  Part  of  the 
Dividend)  looking  againft  that  in  the  Index-rod  you  find  9  •  there¬ 
fore  put  9  in  the  Quote,  and  deduft  as  in  the  Example,  and  the 
Remainder  (with  9  brought  down  to  it)  is  94309  ^  which  found 
in  the  Rods,  or  what  is  next  lefs,  I  obferve  3  to  ftand  againft  it 
which  I  put  in  the  Quote,  and  fo  proceed  with  the  reft  as  in  the 
Example,  which  is  1q  plain,  that  it  will  lerve  for  all.  I  have  put 
the  Figures  of  the  Quote  againft  their  refpe&ive  Dividuals,  which 
added  and  placed  as  above  in  its  proper  place,  is  the  general  Quo¬ 
tient  required  93.7241. 


Sect.  IV.  The  Ufe  of  Neper's  Bones  or  Bods  in  Ex¬ 
traction.  of  the  Square  Root. 


What  is  the  Square  Root  of  5475 6  ?  (See  Fig. 
3.  Tlate  R.) 

Rule,'}  Having  pointed  the  Square  Number 
given,  as  taught  in  intire  Numbers;  by  the 
three  Points,  it  appears,  there  will  be  Hundreds, 
Tens,  and  Units  in  the  Root. 

idly-  Having  put  the  Rod  of  the  Square  of 
the  9  Digits  next  towards;  the  Right-hand  of 
the  Indexrrod,  you’ll  find  that  againft  4,  the 


Square.  Sa.  Roots 
•  •  •  .  *' 

54756  (234., 

4 _ 

*47 

129 

1856 

1856 

o  Refts. 


next 
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next  Square  to  5  (the  firR  pointed  towards  the  Left-hand)  there 
Hands  its  Root  upon  the  laid  fixed  Rod,  viz..  2  $  therefore  put  2 
in  the  Root,  and  dedu#  the  faid  Square  4  from  5,  and  there 
refis  1. 

3 dly.  Having  brought  as  ufual  the  next  Branch  down,  it  makes 
147.  Then  take  a  Rod,  whofe  uppermoR  Number  is  the  double 
of  the  Figure  laR  put  in  that  Root  (here  4  and  place  the  Rod 
of  Squares  to  the  Right-hand,  that  (as  you  lee  Fig.  3.  Plate  B.  in 
the  middle  Part  over  30)  then  look  in  the  two  Rods  next  the 
Right-hand  for  147,  and  the  next  lefs  is  129,  right  again#  which 
on  the  Index-rod  Hands  3  *  therefore  put  3,  (in  the  Root,  and  de- 
du#  129  from  147,  and  the  Remainder  is  18. 

4 thly.  Having  placed  the  next  two  Figures  (or  la#  Binary  of 
the  Square  given)  toward  the  Right-hand  of  18,  they  make  1856. 
Then  place  two  Rods  (between  the  Rods  of  the  Index,  and  that  of 
Squares)  whole  uppermofi:  Digits  are  the  double  of  the  2  in  the 
Root  (as  you  fee  done  in  Fig .  3-  aforefaid  next  the  Right-hand) 
and  look  in  the  3  Rods  next  that  Hand  for  your  1856,  which 
you  find  juR,  and  towards  the  Left-hand  thereof,  On  the  Index-rod 
Hands  4 }  therefore  put  4  in  the  Root,  and  deducing,  you  fee 
nothing  remains,  and  that  234  is  the  Root  required.  This  I 
have  made  much  more  plain  than  has  been  done  before ,  by  Fig.  3.  which 
fhews  the  Pofition  of  the  Rods  upon  each  Digit  put  in  the  Root ,  and  doubt 
not  but  it  is  fufficiently  Intelligible . 

But  Note,  That  if  the  double  of  the  Figure  put  in  the  Root  be 
more  than  9,  you  muR  put  two  Rods  next  the  Index,  which  begin 
with  the  Digits  of  that  double j  and  three  Rods  put  when  the  dou¬ 
ble  of  two  places  is  above  99.  Thus,  if  9  is  the  firR  in  the  Root, 
the  double  is  185,  fo  I  put  two  Rods  between  the  Index  and  the 
Rod  of  Squares,  beginning  with  1  and  8.  So  alfo,  if  99  were 
the  two  firR  in  the  Root,  the  double  is  1 98  \  I  put  therefore  three 
Rods,  beginning  with  1 ,  9,  and  8,  between  the  Index-rod  and  that 
of  Squares,  eh;. 

For  a  farther  Exemplification  *7  extra#  the  Square  Root  by  the 
Bones  of  9753537 6.  See  the  Work  in  the  Margin. 
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Square. 

•  •  •  • 

Example  2=975  3  5  37<* 

81 


Square 

(987<5==Root 


1653 
1 5°4 

H953 

13769 

1 1 8476 
1.18476 

o- 


1^.  Here  y  ou  find  81 
the  next  lefs  Square  to 
97,  and  againR  it  is  9  in 
the  fixed  Rod  ^  fo  you 
put  9  in  the  Root,  and 
deducing  8 1 ,  there  refts 
1 6,  and  the  next  Branch 
or  Period  is  1653. 

idly.  Doubling  pis  18, 
which  two  Rods  placed 
next  that  fixed,  and  that 
of  Squares  next  the 

Right-hand  •,  the  top  Di-  ,  . ,  , 

gits  will  Rand  in  this  Order,  fee  Fig.  19.  Plate  A*  and  in  the  Pro- 
greffion  lower  you’ll  find  againR  1504,  the  next  lefs  to  1653,  Rands 
8,  which  put  'in  the  Root,  and  deduft  1504,  there  reRs  149  ^ 
which  with  the  next  Period  makes  14953* 

idly.  Doubling  98  is  196  which  three  Rods  placed  next  that 
fixed,  and  that  of  Squares  towards  the  Right,  the  firR  Figures  on 
the  tabulated  Rods  will  Rand  thus,  lee  Fig*  2c.  Plate  A.  And  in 
the  Progrefiion  thereof  lower  you’ll  find  137694  againR  which 
is  7,  which  put  in  the  Root,  and  the  1 3769  deduced  Irom  1495 3> 
there  ReRs  1184}  to  which  bringing  down  the  next  Branchy  makes 

118476.  :  ’ 

41 thly .  Doubling  987  in-  the  Root,  makes  1 974  •,  therefore  ta¬ 
king  6  out  of  the  laR  Tablet,  and  putting  the  Rods  beginning  with 
7  and  4,  the  top  of  the  fix  Rods  will  Rand  thus,  fee  Fig.  2 1 .  And 
in  the  Progreflion  lower  you’ll  find  -on  the  5  Rods  next  the 
RDht-hand  118476,  againR  which  towards  the  Left-hand  upon 
the  fixed  Rod  is  6 :  So  there  ReRs  (o),  and  the  Operation  is 

finifiied.  -  '  <  '  .  -L  f)L  ‘  ^  /  '  L, 

Sect.  V.  The  Ufe  of  Neper  V  Bones  in  the  Extracti¬ 
on  of  the  Cube  Boot. 


The  Rods  make  this  (which  is  reckoned  the  moR  difficult  Rule) 
very  ealy,  fo  loon  as  you  know  how  to  place  your  Vngulx,  which 
I  fiiall  therefore  illuRrate  by  an  Example  of  their  Pofition  at  eve¬ 
ry  Figure  put  in  the  Root,  as  I  have  done  in  the  preceding  Parts  of 
Arithmetick  by  the  Rods. 


The 
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The  Cube  Number  given  muft  be  prepared  for  Extraction  by 
pointing  over  the  Units,  and  every  third  afterwards,  as  is  taught 
in  extracting  Roots  of  Vulgar  intire  Numbers,  &c.  for  Example  : 

What  is  the  Cube  Root  of  182284(528  ?  See  Figures  22,  23,  24. 
Plate  A . 

1  ft.  The  fir  ft  Figure  in  the  Root  is  found  by  placing  your 
Cube-rod  next  the  Index-rod  *,  for  looking  on  the  former  for  182 
(the  firft  Point  next  the  left)  you  find  the  next  lefs  to  be  125.- 

182284628  ("567 

I25; 

57 

And  right  againft  that  T25,  ftands  5  on  the  fixed  Rod,  which  5 
I  therefore  put  in  the  Root,  and  fubftraCting  125  from  182,  there 
Refts  57.  To  which  bringing  down  the  next  Point  or  Branchy 
it  makes  57284. 

45216 

540 

506.1.6 

6668628 

Then  for  a  Divifor  to  divide  the  57284 :  Take  treble  the  Square 
of  the  5  (in  the  Root)  which  is  75,  fee  Fig .  23.  Plate  A.  And 
having  tabulated  that,  and  the  Rod  of  Cubes,  as  you  fee,  I  find 
on  thofe  three  Rods  45216  the  next  lefs  to  be  taken,  againft  which 
in  the  Index  is  6,  which  I  put -in  the  Root  :  To  which  45216  I  add 
540  (which  is  the  Square  of  6  in  the  Root  multiplied  in  three 
times  the  5  there)  and  the  Sum  is  50616}  which  iiibftraCied 
from  the  Dividend  57284,  there  Refts  6668,  to  which  I  bring 
down  628=the  third  Branch..  -  * 

9408 )  6668628  - 

6585943-,  ' 

8232 

6668263 

365 

And  it  makes  the  laft  Dividend  6668628  \  and  treble  the  Square 
of  the  Root  f'56)  make  9408  (a  Divifor)  which  Tabulated  with 
the  Rod  of  Cubes,  as  you  fee  Fig.  24.  Plate  A.  I  look  upon  the 
Rods,  and  find  6585943  tobe  the  next  lefs  Number  than  the 

6668628  } 
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<*668628 ;  and  againft  it  is  7  in  the  Index,  which  7  I  put  in  the 
Root :  Then  for  the  8232  to  be  added  to  the  Number  next  above 
it,  I  multiply  3  times  5 6  fin  the  Root)  by  the  Square  of  7  there  ^ 
and  the  Sum  is  6668263,  which  I  take  from  the  laft  Dividend 
6668628,  and  the  Remainder  is  365  3  to  which,  if  you  d'efire  De¬ 
cimal  Places,  you  may  put  three  Cyphers  towards  the  Right,  and 
fo  proceed  as  before.  I  have  made  this  Example  fo  demonftrative, 
that  I  fhall  need  to  give  no  more,  for  by  the  very  fame  Method* 
you  may  do  any  other. 

■Note,  That  in  the  Divifion  (by  75)  the  next  of  all  on  the  Rods 
and  lefs  than  the  Dividend  57284  is  52843,  againft  which  ftands 
7  on  the  Index,  but  then  had  you  put  7  in  the  Root  inftead  of  6 
you  would  have  found  a  Number  too  great  to  be  deduced  from 
the  faid  Dividend  or  Refolvend  57284 3  and  therefore  I  take  ftill 
the  next  lefs  Number  which  ftands  againft  6. 

2 d  Note ,  That  the  540  and  the  8232  are  placed  1  Degree  to¬ 
wards  the  Left-hand,  becaule  they  would  fall  fo  if  put  under 
the  Tens  Places  of  the  Cube  of  the  laft  Figure  put  in  the  Root  • 
as  is  done  in  the  common  way  of  Extra&ion. 

Note  alfo ,  That  if  you  have  not  the  Rods  of  Squares  and  Cubes 
you  may  do  without,  either  by  placing  in  the  Room  a  Rod* 
whofe  firft  Number  is  the  fame  with  that  which  falls-  in  the  Root 
(which  you  may  know  by  comparing  the  Figures  on  the.  Rods  to¬ 
ward  the  Left-hand  with  thole  of  the  Dividend)  or  by  making 
them  (for  prefent  Ufe)  of  Paper,  according  to  the  many  Exam¬ 
ples  above  given  of  them,  till  you  .get  the  Rods  of  Squares  and 
Cubes.  • 

Sect.  VI.  Notation  and  Numeration  of  the  Diagonal 
Circular  Jnflrument ,  (See  Dlate  B.) 

This  Inftrument  was  by  me  contrived  chiefly  for  Redu&ion  of 
Money,  Weight,  or  Meafu re  into  Decimals  3  or  for  finding  with 
Eafe  and  Speed  the  Value  of  thofe  Fractions,  and  for  Multiplica¬ 
tion,  Divifion,  and  Evolution.  It  is  marked  on  Plate  B.  with  BV. 
5.  and  confifteth  of  feven  Concentrick  Circles  (befides  the  two 
outermoft,  which  are  Lines  of  Numbers)  as 

1.  The  outward  or  largeft  Circle  (fa ve  two)  is  of  equal  Parts 
to  which  all  the  reft  that  are  lefler  Circles  refer  in  their  Ufe  3  it 
is  firft  divided  into  10  Parts,  each  of  which  being  fubdivided  into 
*0,  makes  ico  Parts  3  and  each  100  Part  again  divided  into  10  by 

the 
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the  Diagonal  Line  (1000,  «)  divides  the  whole  Circle  into 
1000  equal  Parts.  So  that  for  Example  :  To  find  hi  that  Circle 
767  thoufandth  Parts,  you  have  760  iii  the  Arch  of  thdt  Circle., 
and  7  i*1  ^he  Diagonal  Line,  telling  the  Parts  upwards  from  7 60. 

±4  The  fecond  Circle  is  of  Engliih  Coin,  the  whole  rep  relent¬ 
ing  1  /•  divided  into  20/.  each  Shilling  in  12  Pence,  and  each. 
Penny  by  the  Diagonal  into  4  Farthings.  So  that  to  let  off  13  s. 
7  d.  look  for  13  s.  7  d.  in  the  Ambit  of  the  Circle,  and  then 
frhiti  7  d.  telling  upwards,  you  fee  1  Farthing  in  the  Diagonal. 

3.  The  next  inner  Circle  (which  is  the  third  from  thole  of  Num¬ 
bers)  is  of  Beer  Meafure,  being  1  Barrel  divided  into  4  Firkins,-, 
each  Firkin  into  9  Gallons,  and  each  Gallon  into  Quarts  and  Pints 
as  you  lee. 

4.  The  next  inward  is  a  Barrel  of  Ale  divided  into  4  Firkins,, 
thole  into  each  8  Gallons,  and  thofe  again  into  Quarts  and  Pints. 

5.  The  fifth  Circle  inward  from  thofe  of  Logarithms  is  the 
Pound  Averdupois  divided  into  16  Ounces,  and  thole  each  Ounce 
into  1 6  Drams. 

6.  The  next  inward  Circle  is  the  Hundred  Averdupois  dividedl 
into  four  Quarters,  and  each  Quarter  into  28ft.  And 

7.  The  innenttOft  Circle  is  Foot  Mealiire,  being  1  Foot  divided 
into  12  Inches,  and  each  Inch  into  4  Quarters, 

And  all  thefe.  Divifions  and  Subdivifions  are  a&ually  done,  and  . 
not  imagined  only  as  fome  Scales  are,  which  are  of  little  or  no  < 
Ule.  And  any  Quantity  in  the  feven  inner  Circles  is  ealily  pointed 
to  by  the.  fame  Rule  as  given  for  the  two  fir  ft  •,  from  thole  of' 
Numbers,  only  in  thefe  there  are  no  Diagonals,  there,  being  no 
need  of  them,  the  Parts  being  fufficiently  expreffed  without. 

8.  The  two  outermoft  Circles  are  Lines  of  Numbers,  whole 
Ules  follow  after  1  oth, . 


RednBion  of  Decimals  by  the  Circular  Injlfument. 

Queft.  t.J  What  Decimal  of  a  Pound  is  13./.  6  d.  ~qV 

Ruled  Lay  a  Ruler  from  the  Center  to  13  s.  6d.  ±q.  in  the  fe— 
cond  Circle,  and  that  will  cut  in  the  Diagonal  Circle  .676,  which 
is  the  Anlwer. 

Queft-.  2.J  What  is  the  Value  of  .876543  of  a  Pound  Sterling  ? 

Ruled  Lay  a  Ruler  to  the  Center,  and  to  876,  and  half  in  the 
Diagonal  Circle  (or  equal  Parts)  and  you’ll  find  it  to  cut  in  the 
Circle  of  Money  17  s.  6  d.  Lq. 

Queft.  3-1 
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Quefi. '  3.3  What  Decimal  of  a  Barrel  of  Beer  is  2  Firkins,  7  Gal¬ 
lons,  3  Quarts,  and  a  Pint  ?  . 

Rule.]  Lay  the  Ruler  to  the  Center,  and  the  Quantity  given  in 
the  third  Circle  from  the  Line  of  Numbers,  and  it  will  iliew  in 
the  fir  ft  Circle  the  Decimal  required  to  be  .7187,  or  apparently 
more  than  .7 1 8  and  4. 

Quefi.  4.3  What  is  the  Value  of  .876543  of  a  Barrel  of  Ale  ? 
Rule.]  Lay  a  Ruler  to  the  Center,  and  the  Decimal  given  in  the 
Diagonal  Circle  (l  mean  the  four  firft  Figures  next'  the  Point)  and 
it  will  cut  in  the  fourth  Circle  3  Firkins,  4  Gallons,  and  about 
half  a  Pint. 

Quefi.  5.3  In  3  Firkins,  5  Gallons,  3  Quarts  of  Ale,  how  much 

Beer  ?  \  ' 

Rule .3  Lay  a  Ruler  from  the  Center  to  the  Quantity  given  in- 

the  Circle  of  Ale  Meafure,  and  it  will  give  in  the  Circle  of  Beer 
MeaLire  3  Firkins,  6  Gallons,  2  Quarts  Beer.  And  in  like  manner 
Beer  is  reduced  to  Ale  Meafure. 

Quefi.  6.]  What  Decimal  of  a  Pound  is  1 3  Ounces  1 1  Drams  ? 
Rule.']  Lay  a  Ruler  from  the  Center  to  1 3  Ounces  and  1 1  Drams, 
and  it  will  cut  in  the  Diagonal  Circle  .855* 

Quefi.  7.3  What  is  the  Value  of  .876  543  of  a  Pound  Averdupois  ? 
Rule.]  By  laying  a  Ruler  to  the  Center,  and  the  Decimal  given, 
it  will  Ihew  the  Value  in  the  fifth  Circle  from  thofe  of  Numbers 
to  be  14  Ounces  and  near  half  a  Dram. 

Quefi .  8.1  What  Decimal  of  a  hundred  Weight  is  2  Quarters 

21  Pound?  . 

Rule.]  Lay  a  Ruler  to  the  Center,  and  the  given  Quantity  in  the 

flXth  Circle,  and  it  will  cut  in  the  Diagonal  Circle  .687,  or  .6875. 
Quefi.  9.3  What  is  the  Value  of  .876543  of  an  hundred  Weight  ? 
Rule.]  Laying  a  Ruler  as  in  the  7th  Queftion,  it  will  cut  in  the 

6th  Circle  3  Quarters  14  Pound.  # 

Quefi.  10.]  What  Decimal  of  a  Foot  is  10  Inches  3  Quarters? 
Rule.]  Laying  a  Ruler  to  the  Center,  and  the  Quantity  given 
in  the  7th .Circle,  it  will  cut  in  the  equal  Parts  .8958,  or  vifibly 


.895  and  more. 

'  And  a  Line  of  Numbers  being  delineated  without  the  largeft 
or  diagonal  Circle  (as  by  Rules  given  for  drawing  that  Line,  let¬ 
ting  the  Parts  off  from’  the  Center)  and  another  to  turn  round 
within  it  •  you  may  by  them  do  moft  Queftions  in  Multiplication, 
Divifion,  and  Extradion  of  Roots  very  accurately,  as  by  Rules 
in  Chap.  8.  Or  thus  •  Suppofe  I  would  do  the  lecond  Queftion  in 
4  Sett.  4. 
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Sett.  4.  of  Chap.  8.  i.  e.  If  12  C.  of  Sugar  coft  / 2 5  :  4:—  what 
will  1  Tun  coif  ? 

Turn  12  in  the  inner  Circle,  to  20  in  the  outer  Circle  *7  and  then 
aga'inft  25.2  in  the  inner,  will  hand  42  in  the  outer. 

Or  in  Cafe  you  have  only  a  Cut  of  this  Inftrument  pafted  on  a 
ftrong  Board  that  will  not  warp  ^  you  may  do  thefe  Queftions  by 
the  Compaifes,  and  one  of  the  Lines  (or  the  outmoft  Circle)  as  if 
20  require  30  ,  what  will  50  require  ?  In  the  fecond  half  Circle, 
the  Extent  of  a  Pair  of  Compaifes  from  20  to  30,  will  extend 
from  50  to  75,  the  fourth  Proportional  or  Anfwer. 

The  compound  Intereft  of  any  Sum  for  Years,  is  found  by  the 
two  Lines  of  Numbers  :  As  that  of  /.  650  for  five  Years  at  5  per 
Cent,  the  fifth  Power  of  1.05  is  the  Amount  of  /.  1  for  five  Years, 
which  multiplied  by  1.6 50  gives  /.  829  :  1 1  : — the  Anfwer  :  For 

Turn  1  in  the  inner  Cir-Q  1 .05  ^  In  the  inner  f  1 . 1  )In  the  outer 
cle,  to  1.05  in  the  outeiOi  .r  C  Circle  hands  Circles. 

Circle,  then  againft  Ti.16^  Si. 22^^ 

£i*22J  C  1 .289  =the  Amount 

of  1  /.  for  j*  Years. 

And  turning  1  in  the  inner  Circlet  to  1.28  in  the  innermoft  Cir¬ 
cle  ,  againft  6 50  (the  Principal)  in  the  inner  Circle,  you  will 
find  8294  in  the  outer  Circle,  the  Amount  required. 

Many  other  Queftions  might  be  propofed,  and  Ufes  fhewn  of 
this  Inftrument ,  but  I  leave  it  to  the  Reader  to  find  out,  of  his 
own  accord,  to  exercife  his  Parts. 

The  End  of  Inftrument al  Arithmetic Je. 


CHAP.  X. 

Algebraical  Arithmelick. 

I.  A  LGEBRA  being  a  Word  derived  from  the  Ar abic\  Al - 
jjl.  giabr,  makes  it  probable,  that  the  Arabs  were  the  moft 
ancient  Profelfors,  and  great  Proficients  in  this  Art.  Although 
fome  have  aferibed  the  firft  Invention  to  the  Chinefe ,  Indians ,  or 
Perfians  •  lome  to  the  Grattans,  and  that  it  was  firft  propagated 
by  Plato,  though  it  was  kept  4-Secret  from  the  Principle,  that 
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the  Divulging  a  Truth  was  profaning  of  it.  The  firft  Treatife  of 
this  Art  is  faid  to  be  wrote  by  Liophantus,  extant  in  Latin  and 
Greeks  but  the  firft  European  Author,  was  moft  probably,  Lucas  de 
Burgo,  a  Fryar,  who  publilh’d  a  Book  of  this  Subjeft  in  Italian 
printed  at  Venice,  Anno  1494.  yet  Scipio,  Cardan ,  and  others  about 
tlieir  time  firft  fhewed  the  Solution  of  Cubical  Equations.  The 
famous  PCeta  was  the  Inventor  of  Specious  Algebra  about  1590. 
which  was  improved  by  Oughtred  *5  and  the  Methods  of  folvino; 
Quadraticks,  by  Changing  the  fecond  Term,  and  by  Compleating 
of  the  Square,  were  with  many  other  excellent  Improvements,  in¬ 
troduced  by  the  celebrated  Harriot ,  who  was  contemporary  with 
Oughtred, ,  and  four i filed  about  the  Year  1630.  And  fo  much  may 
iuifice  for  the  Invention  and  Improvement  of  this  great  Art. 

II.  Some  define  Algebra  to  be,  The  Art  of  Re  fitution  and  Compari - 
fon*  It  is  fometimes  called,  The  Analitick ,  or  the  Art  of  Enquiring 
into  the  fundamental  Nature  and  Reafon  of  Propofitions ,  and  of  compofma 
andfolving  Equations ,  and  difeovermg  Canons  and  Theorems  accordingly  . 

III.  Algebra  is  either  Numeral  or  Literal  ^  the  forme  *,  when  a 
Queftionis  folvedby  the  Numbers  themfelves  and  Literal,  when 
done  by  Symbols,  Letters,  or  Species,  reprefenting  the  Numbers 
in  a  Queftion. 


What  I  have  propofed  for  this  firft  Se&ion,  I  ihall  give  the  Rea¬ 
der  in  this  Method. 

1  ♦  Shew  him  the  Characters  and  Signs  ufed  in  Algebra. 

2.  Say  what  is  neceftary  of  the  Symbols  or  Letters,  reprefent- 
ing  Numbers  in  this  Cafe. 

3.  Of  the  Notation,  Numeration,  or  way  of  reading  Compound 
ec  Quantity. 

4.  Of  the  Definitions  and  Explanations  of  Terms  peculiar  to ' 
and  ufed  in  Algebra. 

IV.  The  Learned  Algebrifls,  for  the  more  commodious  and  ex¬ 
peditious  Way  of  Procefs  in  folving  Problems,  have  very  wifely 
agreed  upon  certain  Characters,  whereby  Quantities,  or  the  Powers 
of  them  are  expreffed  and  connected,  and  the  Mind  of  the  Artift  is 
briefly  and  methodically  explained,  which  would  appear  inconve¬ 
niently  confufed,  fliould  Words  at  Length  be  ufed :  Thus, 


Signs 
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Signs  or 

Characters. 

Their  Signification. 

Literal  Examples ; 

Numeral  Examples : 

as. 

or. 

4- 

More. 

b-j-  a» 

3+2—5. 

— — 

Lefs. 

b—a. 

3—2=1. 

Equal  to 

b  “j*  a — c» 

3+2=5. 

_  f 

1 

S  Tranfpofed  to  the  f 

L  Right.  > 

a  +&=£•,  is  <2= — b. 

2  +  3“5>  152=5—3. 

X 

Multiply’d  by 

bxa  —  ba. 

3x2=6. 

> 

Tranfpofed  to  the  Left. 

b—c—a,  is  a  -J -b~c. 

3  =  5—2;  is  2  +  3=5. 

• 

• 

Divided  by 
f  The  Difference  ? 

1  & 

b~a~- 
‘  a 

b  £/}  a 

3  T"  2=:  ’-.=  1.5. 

CO 

L  between  5 

3  C02=I. 

L  (or  _3) 

LefTer  than 

a  L-b. 

2_33. 

7  (or 

Greater  than 
rSo  wfwhen  in  the  1 

b~j  a. 

3C_2. 

•  • 

J  middle  of  4  Geo-  ( 

1  „  ac 

b.  ax:  c,  r~ 

3  •  2  11  5  •  7  • 

•  « 

}  metrical  Propor-^ 
v  tionals.)  J 

b 

C  Continual  GeoO 

4.  b .  d .  h.  r .  -+f” 

•  • 

•  • 

<  metrical  Propor-  > 

1.  3»  9*  27. 81 

l  tionals.  J 

;  *Jbb~b. 

v 

The  Square  Root  of 

V$= 3- 

i 

1/ 

The  Cube  Root  of 

3 

^ f  AAA  — — -  A% 

V8=2. 

* 

The  Biquadrat  Root  of 

4 

AAAA  ■■  Am 

4 

y'  1 6=2. 

^  ' 

rThe  Root  of  the*| 

$ 

.  V 

<  5th  Power,  or  > 
L  furfolid  Root.  J 

< 

<s-* 

II 

• 

5 

V 243=3.  for 

44  (or  a 2) 

The  Square  of  a* 

A  ■■■’  AAm 

22=4. 

aaa  (or  a3) 

The  Cube  of  a 

A?  m~  — •  AAA  • 

23=8. 

aaaa  (or  a4) 

The  Biquadrat  of  a 

A  AAAA* 

24=l6. 

aaaaa  (or  af)l 

rThe  5th  Power,  or 7 
\  furfolid  of  a  3 

A*  —  AAAAA* 

2S=32. 

Other  Characters  lefs  ufed  are  j  a\Jb  ufed  in  Surds,  fignifies  a  is 
Multiplied  in  the  Square  Root  of  b. 

(LJ  Right  Angle.  (oJ  Square.  Angle.  (  Triangle. 

(_L)  Equilateral.  (&)  Involution,  obviating  that  fuch  a  Quanti¬ 
ty  is  fquared  •  and  (uv)  Evolution  (or  that  the  Root  is  Extracted.) 
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V.  The  Species  or  Symbols  ufed  in  Algebra,  are  Letters,  which  are 
placed  in  an  Operation  to  reprefent  the  Numbers  given  in  any 
Queftion  and  thefe  are  commonly  Confonants,  as  b ,  r,  d ,  &c. 
But  the  Letters  put  in  an  Operation  by  Algebra  to  {land  for  the 
unknown  Numbers  (or  thole  fought  for)  are  ujfually  Vowels.  And 
I  ihall  obferve  this  way  in  the  following  Work,  Lut  with  thole 
Limitations  which  I  think  are  very  neceffary. 

1.  I  fhall  put  fuch  Confonants  to  {land  for  the  known  Numbers 
as  are  moll  expreifive  of  the  Things  to  which  thofe  Numbers  re¬ 
late  and  the  like  for  unknown,  or  if  there  is  but  one  unknown 
or  Number  fought  in  a  Queftion,  I  ihall  always  put  (u)  for  it. 

2.  1  fhall  not  as  has  beenufual  put  the  Letters  in  a  Produft  pro- 
mi  Icuoufly,  and  without  Order,  but  Ihall  place  them  as  they  have 
Order  or  Priority  in  the  Alphabet-,  whereby  one  and  the  fame 
Quantity  is  eafier  feen  in  contrafling  manifold  compound  Quanti¬ 
ties,  and  leveral  other  good  Ufes  may  be  made  thereof 

VI  Of  the  Notation,  Numeration ,  or  way  of  reading  Algebraical: 
Quantities,  it  may  be  obferved  from  the  foregoing  Signs. 

1.  Such  as  are  connected  with  the  Affirmative  Sign  +  ,  as 
a+b-\-c-\-d^p,  are  to  be  Read,  a  more  b ,  more  c ,  more  d ,  equal 
to.  p. 

Note ,  Which  p,  though  it  hath  no  Sign  before,  is  (and  the  like 
is  always  to  be  obferved)  fuppofed  to  have  -}->  as  being  always 
Affirmative.  -  ..  -f 

2,  Such  Quantities  as  are  connected  with  the  Negative.  Sign  (— ) 
as  a  —  b — c,  are  to  be  Read  thus  •  a ,  lefs  b ,  lefs  c.  And  as  in 
the  fir  ft  Example,  the  Numbers  fignified  by  b ,  c,  and  d ,  are  to 
be  added  together  to  make  the  Number  reprefented  by  p  :  So  in 
this  fecond  Example,  either  the  Sum  of  the  Numbers  reprefented 
by  b  and  c,  are  to  be  dedufled  from  a ,  or  elle  b  and  c  taken  from  a 
finglely,  b  from  a ,  and  then  c  from  the  Remainder. 

Or  fuppofe  b+c— d=,t  cop  :y  that  is,  the  Number  reprefented  by 
d ,  being  deduced  from  the  Sum  of  thofe  reprefented  by  b  and  c  7 
the  Remainder  is  equal  to  the  Difference  between  the  Numbers 
reprefented  by  p,  and  that  unknown  Number  by 

Note,  That  fuch  Quantities  as  have  no  Numbers  {landing  to  the 
Left-hand,  are  fuppofed  to  have  a  Unit  or  i  •  thus  b  is  ib,  c  is 
i  c  (Sfc  • 

In  c-  hfA—p&a:  Here  the  Difference  between  p  and  a,  is  to 
be  dedufled  from  the  Remainder,  when  b  more  d  is  taken  from  c  , 

for  "tis  Read,  c  lefs  b  more  ( d )  lefs  the  Difference  between  p  and  a  , 

for 
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for  0)  being  unknown,  it  is  lb  likewife  whether  the  Excefs  lieth 
in  a  or  p,  therefore  the  (co)  to  reprefent  the  Difference  is  ne- 
ceffary. 

3.  Such  Quantities  as  have  the  Sign  x  between  them,  are  com¬ 
monly  expreffed  without  it,  and  the  Letters  put  as  in  a  Word* 
thus  axb7  is,  a  multiplied  in  by  or  ab  ^  cxbxp ,  is  c  multiplied  in  b, 
and  that  Produft  in  p,  but  is  moftly  put  thus  (bcp)  5  and  bx  in  b 
is  bby  cxcxdxd  is  ccddy  or  c  Iquared  in  d  fquared. 

Or  am  c-fbxpxr  is  am  c-fbpry  that  is  the  Product  of  b7  p,  and  r 
added  to  the  Difference  between  a  and  c. 

4.  So  all  Quantities  having  the  Sign  (~)  maybe,  and  are  1110ft 
commonly  exprelfed  by  way  of  Fraction,  the  Quantity  to  be  di¬ 
vided  being  placed  over  the  other  thus,  a~bf-c- |-p  will  ftand 

•  i.  e.  a  lefs  (by)  divided  by  c  more  p. 

5..  Surd  Quantities  are  exprelfed  with  their  proper  Marks  be¬ 
fore  them,  as  \/g—a  is  the  Square  Root  of  the  Remainder,  when 

a  is  deducted  from  g.  So  alfo  ^/p-fq-^r  is  the  Cube  Root  of 

the  Remainder,  when  r  is  deducted  from  the  Sum  of  p  and  q. 

d  •  1  1 

Laftly,  ^.b  —  c-h~y  which  is  the  Biquadrat  Root  of  the  Sum  when 

( c )  is  taken  from  by  and  that  Remainder  added  to  the  Quote  of  dy 
divided  by  q . 

But  fame  Examples  admit  of  a  double  Entendre. 

As  undef  the  fecond  of  this  6th  Head,  wherein  c  —  b-j-d  :  If  it 
were  not  for  the  Line  over  b  and  d ,  inftead  of  deducing  b-j-d  from 
t  j  b  would  only  be  fhewed  .to  be  deduced  from  the  Sum  of  c  and  d. 

So  alfo  in  the  4th  above,  if  there  were  a  Line  over  b~c-fpy 
it  would  ftand  thus  a  —  bf  c-fp7  which  without  the  Line  (fuppo- 
ftng  ^=40,  b=z 20,  c=zS7  and  p2=4)  would  be.  but  2  y  whereas  with 
the  Line  tis  =38,  for 


a — £=20 

And  that  divided  by  c-j-p^zio 


is  ZZZ2 


But  (with  the  Line)  ^=40 

Lefs  (b)  ) _ 

Divided  by  cfpj’  2 


Which  deducted  is  —18 


fo  there  is  3 6  difference.  According  to  the  5th  Example  above, 
there  is  nothing  more  frequent  in  foiving  Quadratick  Equations, 
than  to  have  Occafion  in  the  Canon  or  Anfwer  to  ufe  Lines  to  dl- 

ftinguifh 


V 

3 

x/ 


4 

w 
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Hinguifh  what  Quantities  are  to  have  their  Roots  extra&ed,  and 
which  are  not,  as  u~~x/bc-^p—d  ;  that  is,  ( u )  is  equal  to  the  Re¬ 
mainder,  when  (d)  is  deducted  from  the  Square  Root  of  the  Sum 
°f  (p)>  an'^  W  multiplied  in  ( c)y  as  if  b  be  16. 

The  Numbers  to  which  Equa-  ^ 

tion  difcover,  from  the  Letters,  r==3 

the  Value  of  (u ),  and  fo  you  muft 
unfold  any  Canon  of  Species. 

But  had  not  the  Line  been  drawn 
over  it  would  have  fhewed 

that  the  Root  is  to  be  extrafted  of 
bc-j-p^-dj  which  would  give  too 
much. 


Produft—48 

More 


Sum—54 
Square  Root  of  which  is  8 
Lets  *£=3,  ^(^—5.) 


7.  In  the  new  Notation  -  is  often  expreffed  a 


—  1 


,  2  a 

1  a 


— 2 


is  a 


—  3  1  —4 

■'  •  —  —  —  /1 


7 


,  &c.  And  is  Read  one  divided  by  a ,  1  divi¬ 
ded  by  a  Squared ;  1  by  a  Cubed,  &c. 

Alio  a7  +b8,  Sec.  is  the  7th  Power  of  a,  plus,  the  8th  Power 

of  b.  And  -*  is  wrote  TfT-*1,  Sec.  a7+b7xjL  isa7+b7xa+b 

a  ~\~b 

that  is,  1  divided  by  a  more  b  ,  and  the  7th  Power  of  a  more  the 
7th  Power  of  b  multiplied  in  1  divided  by  a  more  b. 

Likewife  \b,\bx,  &c.  is  in  the  new  Notation  Sec. 

that  is,  t  divided  by  the  Square  of  a  multiplied  in  b ,  one  divided 
by  the  Cube  of  a  multiplied  in  b  fquared. 

.  a* -\"b*  ,  rt  1  - —  1  . 

And  "mj^'==atwrbs  h  x  a\b  j  i.  e.  the  furfolid  of  ay 

more  that  of  b7  divided  by  a  more  b  j  is  expreffed  alfo  a*+bs* 
-fy.  Or  rather  f+tfxa+b"1* 

VIL  An  Alphabetical  Explanation  and  Definition  of  moft  Terms 
ufed  in  Algebra ,  which  the  Reader  may  have  Recourfe  to  as  he 
finds  Occahon  •  for  having  well  underftood  what  is  above  in  this 
Se&ion,  he  may  pafs  this  Head,  and  proceed  to  Addition ,  Sec. 

Abfolute  Quantity ,  or  Abfolute  Number Is  fuch  a  known  one  as 
poffeffeth  one  Side  of  an  Equation,  as  u-{-cu=zb,  here  b  is  the  Ab¬ 
solute  Quantity,  whofe  Value  is  known,  and  is  free  from  any  De- 
pendance  or  Power  of  any  other.  Or  it  is  one  marked  with  the 
Sign  -f,  contrary  to  Negative  marked  —- 

"  7 rmativt 
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Affirmative  Quantities .]  Such  as  have  either  no  Sign  before  them 
or  are  marked  with -f  •  fo  a +b  are  both  Affirmative  Quantities,  as 
by  the  lafh 

Algorifmi ]  Is  the  Operations  in  the  feveral  Parts  of  Algebra.- 
practically  handled. 

Algorithm Q  The  Parts  of  fmgle  Arithmetick,  as  Numeration : 
Addition^  Subfirabliony  Sec. 

Arithmetic k  of  Infinites .]  The  fame  as  infinite  Series,  or  converg¬ 
ing  Series. 

Adfetted  Equations When  in  a  Quadratick  Equation,  (which 
fee  Sell,  i  o.  in  this  Chap.)  the  unknown  Quantity  is  in  i  Term 
and  its  Square  in  another. 

Analogies .]  The  fame  as  Proportions,  as  the  Analogy  of  thefe 
four  Quantities,  a.  b  ::  c.  d,  Sec.  and  becaule  the  ReClangie  of 
the  two  Extr earns  is  equal  to  that  of  the  means  ^  therefore  ad^bc 
the  Analogy  being  converted  to  an  Equation. 

Approximation .]  See  Converging  Series. 

Arithmetick  of  Negatives .]  See  Negative  under  N. 

Binomial  Quantities  or  Rootsf\  Thole  confiding  of  two  Names, 
Terms,  or  Members,  connected  together  by  the  Sign  -f,  as 
u-\-d ,  Sec. 

Coefficients- ]  Thofe  Numbers  or  known  Quantities  in  a  Quadra- 
tick,  &c.  Equation,  which  tfre  (in  the  fecond  Term  commonly) 
multiplied  in  the  Root  of  the  firft  or  unknown  Quantity,  as 
uu-fibuy  here  ib  is  the  Coefficient :  And  Note,  That  where  there 
is  no  Number  nor  Quantity  multiplied  in  the  Root  in  the  lecond 
Term,  then  i  or  a  Unit  is  the  Coefficient,  as  uu-j-ui s  =zuuf-iu^ 
See  Compleating  the  Square. 

Compound  Quantities .  J  Are  fuch  as  are  either  the  Product,  Sum, 
or  Difference  of  two  or  more  fmgle  Quantities  :  Thus  (up)  is  a 
ReCtangle  compounded  of  u  and  p,  ufd,  or  u — d ,  the  Sum  or 
Difference  of  thofe  two  Quantities  u  and  d. 

Compleating  a  Square Q  This  is  to  Square  half  the  Coefficient : 
As  fuppofe  two  Members  of  a  Square  uu^-bu  be  given to  find 
what  Quantity  mufl  be  put  to  compleat  the  Square,  is  to  fquare 

half  the  Coefficient  or  which  Square  is  fo  that  uu-\-bu-fi— 

2  4  4 

is  a  compleat  Square  :  For  Proof  of  which  you  may  multiply 

u- (which  is  the  Root  of  that  Square)  in  itfelf.  And  if  this 

were  a.  Quadratick  Equation,  this  Square  of  half  the  Coefficient 

muff 
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muft  be  added  to  both  Parts  of  the  Equation,  as  admit  uu  +bu=c-, 
half  the  Coefficient  be :ng  fquared  and  added,  will  make  it 

,  ,  ,  bb_  Jb 
uu  i~bu  -] — =ic-j — . 

Compofing  an  Equation 0  Is  the  way  of  proceeding  (to  refolve  Pro¬ 
blems)  till  we  make  fome  Quantities  in  the  Queftion  equal  to  fome 
others  •,  (fee  Refolution  of  Equations .)  As  if  I  were  asked,  what 
Number  that  is  which  being  multiplied  by  7,  and  that  ProduT 
divided  by  3,  the  Quotient  will  make  1000,  abating  half  the 
Number  fought  ?  Here,  to  compofe  this  Equation,  I  put  u  for  the 
unknown  Number,  or  that  fought  then  7  times  that  is  7 u  •  that 


divided  by  3,  makes 


"fa 

-r"  • 

3 


Then  putting  b  reprefent  1 000,  this  E- 


quation  is  compofed  from  the  Nature  of  the  Queftion,  viz.. 

(See  this  Equation  refolved  under  the  word  Refolution .)  And 
where  the  Quantities  in  the  Propofition  or  Problem  can  be  reduced 
naturally  into  Analogy,  then  that  Analogy  is  reduced,  or  an 
Equation  compofed  from  it :  See  Analogy, 

Conduction  of  an  Equation Q  Is  to  demonftrate  Geometrically  the 
Truth  of  the  Equation,  and  Canon,  from  Lines  or  Geometrical 
Figures  laid  down  for  that  purpofe,  as  Simple  and  Quadratick 
from  the  Sides  of  Triangles  and  Arks  of  Circles  •  and  Cubical 
from  the  Parabola  and  Circle,  &c. 

Converfion  of  Equation n]  Is  properly  the  converting  of  an  Equa¬ 
tion  into  that  which  is  not  lb,  i.  e.  into  Analogy,  as  if  ad~bc  ; 
then  it  follows,  that  as  the  Quantity  a  is  to  c  or  b ,  fo  is  the 
other  of  them  to  d,  viz, .  a .  b  :  *.  c .  d.  See  Analogy ,  of  which  Ex¬ 
ample  this  is  the  Converle,  and  they  ought  both  to  be  remembred. 
But  fome  call  this  following,  and  the  like  a  Converfion,  (but  I  call 
it  Reduction  by  Multiplication,  of  which  more  under  Reduction 

of  Equations ,)  viz.  *l+cd=l>,  this  by  multiplying  each  Member 

by  the  Denominator  (r),  gives  u  +  cdi  z=-pr,  &c.  of  any  other. 

Converging  Senes.}  Lines  converge,  when  two  right  ones  pro¬ 
ceed  nearer  and  nearer  to  each  other,  ’till  they  meet  in  a  Point 
where  they  make  an  Angle  :  So  in  Numbers,  it  is  the  orderly  ap¬ 
proaching  nearer  and  nearer  to  the  Truth  (as  to  the  Root  of  a  furd 
Number  or  Quantity)  by  the  common  Rules.  Examples  hereof,  fee 
Section  the  t  3th  following :  Note,  Sometimes  this  Method  of  Procefs 
•is  called  alio  Arithmetick  of  Infinites,  Infinite  Scries ,  and  Approximation. 

Contraction!} 


Sp'C 
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Contrail  ion.'}  This  in  Algebra  is  to  leave  out  all  repeated  or  fu- 
perftuous  Terms,  or  Tingle  Quantities  *r  as  4^—  3c  +  5c—  3aby  this 
contra&ed  is  ab-flc  •  for  4 aby  lefs  3 ab0  leaves  ab  y  and  5 cy  lefs  3 cy 
leaveth  ic.  Soalfo  juu-^spu—du—spu  is  7 u—dy  for  firft,  (a)  be¬ 
ing  in  each  Member  \uy  may  be  left  quite  out,  and  then  ’tis 
7^+3 p—d—ZPj  fecondly,  -f3p  and  —  3p  deftroy  each  other:  So 
there  refts  but  7 ^  of  the  Total,  and  the  like  may  be  obferved 
in  Contraction  of  other  Quantities. 

Calculus.}  A  Term  in  Fluxions:  It  is  either  Calculus  Integrality 
which  is  the  Method  of  finding  a  flowing  Quantity  to  any  Fluxion 
given  y  or  elie  Calculus  Differential's  j  which  is  the  way  of  finding 
a  Fluxion  of  any  flowing  Quantity. 

Canon.}  As  it  relates  to  Trigonometry ,  is  the  Rule  or  Proportion 
by  which  an  Angle  or  Side  of  a  ^  is  found  *  the  Tables  of  Arti¬ 
ficial  Numbers  (Logarithms,  Signs,  and  Tangents)  are  fometimes 
called  Canons  y  but  in  Algebra  it  is  a  refolved  Equation,  being  the 
Refult  of  an  Operation,  and  is  the  Value  of  fome  unknown  Quan¬ 
tity  in  known  Species,  or  Numbers,  which  being  wrote  down  in 
Words,  contains  a  plain  General  Rule  for  the  Solution  of  any  Que- 
ftion  of  like  Nature  y  which  is  one  of  the  great  Excellencies  of 
Algebra. 

Cojfick  Powers.}  Algebraick  Powers  of  Number  or  Quantity  ^  for 
the  fir  ft,  fee  Chap.  1.  Sell.  1.  of  this  Treatife  y  whence  it  follows, 
that  the  Powers  of  any  Quantity  willftand  thus,  «=  a  Root  •  u2=z 
the  Square  or  fecond  Power  \  the  Cube  or  third  Power  5 
the  Biquadrat  or  fourth  Power  of  w,  &c.  See  Extraction  of  Roots 
in  this  Chapter,  Sell .  6. 

Cub ick  Equations.}  Vide  Sell.  12.  of  this  Chapter. 

Deprejfion.}  This  Word  is  ufed  in  the  Solution  x)f  Cubick  e  c 
Eq  uations,  where  the  Equation  is  deprelfed  or  reduced  from  one 
of  the  third  Dimenfion  to  a^Quadratick  *  that  being  one  of  the 
ways  of  refolving  Cubical  Equations:  Or  Depreftion  is  the  Re¬ 
ducing  of  an  Equation  by  Divifion  ^  as  pm-fdau—cu—dfi  by  divi- 

ding  by  p-fd,  that  Equation  is  reduced  to  — pj,  firft  expunging 

or  cafting  out  ( u)y  becaufe  found  in  each  Member  or  Term  of  the 
Equation:  See  this  Chapter,  Sell.  5. 

Difcrete  Proportionals.}  Are  Numbers  or  Quantities,  where  there 
is  the  lame  Proportion  between  the  third  and  fourth,  as  between 
the  firft  and  fecond  y  but  not  the  fame  between  the  fecond  and 
third,  as  in  #.  b  :  :  h.  ky  there  is  the  fame  Analogy  between  b  and 
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as  between  u  and  b,  but  not  the  like  between  b  and  h,  fo  that  ’tis 
alfo  called  Disjunct  Proportion  •  in  Number  3.  7  :  :  12,  28. 

Dimenfions  In  Equations,  where  the  firfl:  Term  is  uuuuy  that 
is  one  of  4  Dimenfions  }  uuu  is  an  Equation  of  3  Dimenfions  j  uu 
of  2,  &c.  u  being  unknown. 

Equation  ]  An  Equation  in  Algebra  is,  when  one  or  feveral 
known  or  unknown  Quantities  are  made  equal  to  other  Quantities 
upon  a  due  and  regular  Procefs  of  Ccmfofmgy  (Tee  that  Word,;  as 
if  u  +  c~-dz^rs+m0  that  is,  u  more  e  lefs  d  is  equal  to  r  multiplied 
in  sj-tUj  which  Equation  is  refolved  as  under  Rc joint  ion  ;  lee  a  lib 
Simple,  Quadratick,  Cubical,  and  Lateral  Equations  In  this  part. 

Evolution Q  Is  marked  W  y  (or  the  Extraction  of  a  Root,)  and 
tells  us,  that  the  Number  or  Quantity  before  which  it  Rands,  is 
the  Square  Root  of  fome  other  Step  referred  to  in  an  Algebraical 
Operation. 

Exponents. 2  Are  thofe  fmall  Figures  placed  almoft  over  any 
Quantity,  to  Ihew  (or  expound)  what  Power  of  the  laid  Quantity 
is  expreifed.  See  Cojjick  Powers  above.  And 

Exponential  Quantities Is  a  Term  in  Fluxions,  thele  being  fuch. 
Quantities,  whofe  Exponents  are  variable  or  flowing  Quantities. 

Fluxions Are  defined  to  be  the  DoCtrine,  or  Algorithm  of  the 
infinitely  fmall  Increment  or  Decrement  of  variable  and  indeter¬ 
minate  Quantities  :  For  the  belt  Notion  we  have  of  Generating 
a  Line,  is  by  the  Motion  of  a  Point  j  of  a  Surface  by  the  Motion 
of  a  Line  j  and  of  a  Solid  by  the  Motion  of  a  Superficies  :  Now 
as  this  Increaleof  a  Figure  by  Local  Motion,  is  termed  a  flowing 
Quantity ,  fo  the  Velocity  of  that  Increafe  of  the  flowing  Quantity 
is  called  a  Fluxion  y  and  is  difiinguiflf  d  from  the  Character  or  Sym¬ 
bol  of  the  flowing  Quantity  by  a  point  over  it,  &c.  which  is  a 
kind  of  Artificial  Algebra ,  but  is  wrought  by  Rules  peculiar  to  it 
lelf,  being  a  late  Invention  and  a  great  Improvement... 

Flowing  Quantities .3  See  Fluxions  above. 

Generating .]  In  Geometry  Points  Lines  and  Superficies  generate  - 
as  under  the  word  Fluxion  y  or  in  Arithmetick,  what  is  produced 
by  Multiplication  or  Involution  is  a  generated  Number  or  Quantity 
in  Algebra . 

Homogen ealF\  Is  of  the  fame  kind':  So  Rich  furd  Roots  as  have 

»  »  -  3 
the  lame  radical  Sign  are  Homogenealy  as  Vaby  ac  ec  y  Vcdy 

3;;  4  4. 

V brke  j  Qlpy  yfg,  &c.  See  thi$  Word.in.the  Introduction,  Se£L  1. 

Homologous  ff 
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Homologous In  a  Proportion  of  four  Quantities.  If  u.b  :  :  c.  d . 
here  the  two  Antecedents  u  and  c  are  Homologous ,  as  are  the  two 
Confequents  b  and  dy  Sec.  and  u  is  Homologous  to  c,  as  b  to  d. 

Heterogen  cal  7]  (Of  different  kind  f)  So  Surds  are  Heterogeneal  when 

3  \  $ 

their  radical  Signs  are  not  the  fame,  as  \/bc  ;  \Ztay  \/rsty  See. 

Infinite  Series.']  See  Converging  Series  above,  and  Chap.  io.  follow¬ 
ing,  Sett.  13. 

Involution .]  Is  marked  Q-y  and  fhews  that  the  Quantity  before 
which  it  hands  is  the  Square  of  lome  other  which  is  referred  to  - 
the  Contrary  to  Evolution. 

Ineffable  Quantities.]  Surds,  whole  Roots  can  only  be  exprelled 
by  the  proper  radical  Signs. 

Irrational  Quantities.]  The  fame  as  Ineffable ,  laft  above. 

Lateral  Equations.]  Simple  Equations,  which  have  but  one 

Root. 

Like  Signs.]  Thofe  Quantities  in  Algebra  which  have  the  fame 
Sign,  as  or  *—  b— c—~dy  Sec. 

Like  Quantities.]  Such  as  have  the  fame  Symbols  or  Species,  as 
2 $bcdy  14 bcdf  2bcdy  Sec.  there  being  the  fame  Number  of  each 
Letter. 

Maximis  and  Minimis.]  Is  a  Term  ufed  in  Fluxions.  It  is  a  Me¬ 
thod  whereby  Problems  are  relolved,  which  require  the  greateft 
or  leaft  Quantity  attainable  in  that  Cafe  it  is  a  liable  Quantity 
naturally  }  and  therefore  to  determine  to  a  Maximum  or  Minimum 
in  any  flowing  Quantity,  is  to  make  it  a  permanent  Quantity. 

Members  of  an  Equation .]  Thofe  Quantities  contained  between 
every  Sign,  as  ab+dH—cpz=ir  here  ab,  du ,  cp?  and  ry  are  the  four 
Members  or  Terms  of  this  Equation. 

Moments.]  A  Term  in  Fluxions  according  to  fome  ,  being  fuch 
Parts  of  Quantity  as  are  in  a  continual  Flux,  either  decreaflng  or 
increaflng :  Or  rather,  Moments  are  the  beginning  ( of  the  gene¬ 
rating  Principle)  of  Magnitude,  and  are  themfelves  no  Magni¬ 
tude  conceiveable,  becaufe  infinitely  final! . 

Multinomial.]  See  Polynomial. 

Negative  Signs.]  See  under  the  laft  Article  (or  Head)  among 
the  Char  afters  ufed  in  Algebra  for  (— ). 

Negative ,  or  the  Arithmetiek  of  Negatives.]  Is  that  kind  wherein 
Negative  Numbers  or  Quantities  are  employed,  which  are  known 
by  this  mark  (*-)  before  them. 

M  m  m  2 


The 
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The  Numeration  is  no  more  than  only  adding  the  Words  [defs 
than  nothing^  to  what  is  wrote  down  ^  as  — /*,  or  — 1 7.is  read,  a 
lefs  than  nothing,  or  7  lefs  than  nothing,  and  —.75  ec  is  that  De¬ 
cimal  lefs  than  nothing. 

Addition 0  Shews  the  adding  of  Negative,  to  Negative  or  Affir¬ 
mative,  as  by  the  Rule  of  adding  the  Quantities  of  like  Signs  to¬ 
gether,  and  ‘taking  the  Difference  for  the  Sum  j  as  the  Sum  of 

3  is  — 10  1  —7+3  is  “-4  5  and  I2"i — I3==*“I* 

Subfrrattion.}  Is  done  by  changing  the  Sign  of  the  Subtrahend, 
and  then  adding  the  Quantities  *,  as  from  —7  take  3,  refts  —  4  ^ 
from  —7  take  3,  refts  —10  •  and  if  from  12  you  take  —13,  there 

r efts- 25,  &c. 

Multiplication.'}  Is  nothing  difficult,  for  you  only  oblerve,  that 
if  Quantities  of  like  Signs  be  multiplied,  the  Sign  of  the  Produ£t 
is  Affirmative  or  +  *,  But  if  the  Fa&ors  have  unlike  Signs,  the 
Sign  of  the  Product  is  Negative  or  —  :  Thus  —7  by  —3  is  21, 
and  fo  +7  by  +3  but  7  by  —3  is  —21,  and  —12  by  13  is  —155, 
grc.  And  the  fame  Rule  ferveth  for 

Divjfin  of  Negatives.}  As  to  prove  thofe  in  Multiplication, 
2 1  —  —  7  quoteth  —  3  •  —  2  t +  —  3  quoteth  7  *,  and  —  156+1 3=— 1 2. 
All*  which  you’ll  find  farther  Illuftrated,  with  Variety  of  Exam¬ 
ples,  Soft.  3.  of  Chap.  7.  alfo  Settions  2,  3,  4,  and  5  of  this  Chap. 
10.  and  the  laft  of  my  Examples  in  Converging  Series,  near  the  end  of 
the  Book. 

Nome.}  Whence  Binomial,  Trinomial,  and  Multi- (or  Polyno¬ 
mial,)  1.  e.  Roots  of  2,  3,  or  more  Names  •  fee  thofe  Words. 

Numeral  Algebra.}  When  the  Work  is  performed  Algebraically 
with  Figures  or  Numbers,  and  not  Letters. 

Periodical  Degrees,  or  Parodical.}  Of  the  Terms  of  a  Cubical  ec 
Equation,  are  when  the  Exponents  of  the  Powers  therein  rife  or 
fall  gradually  in  an  Arithmetical  Ratio,  as  a4—  59^  +  1  t  54^—8080 u 
==—12000,  &c.  are  regular  Biquadraticks,  having  all  their  Terms 
in  a  gradual  Order. 

Permanent  Quantities.'}  In  Fluxions,  fuch  Quantities  as  are  inva¬ 
riable  without  Motion,  or  at  Reft,  and  confequently  have  no 
Fluxions  to  them. 

Powers  of  Quantities.}  See  that  of  Numbers,  Chap.  1.  Sett.  i  -.  or 
Exponents  here  below  y  as  u  or  c,  See.  are  Roots  or  firft  Powers, 
%u  or  cc  are  Squares  or  fecond  Powers,  urn  or  ccc  the  Cubes  or 
third  Powers.. 


a  _ 


Power  ) 
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Power  }  to  raife  the  Powers  of  Numbers  to  that  of  any  other .]  As  flip- 
pole  I  raife  the  Root  ( b )  to  the  fame  Power  as  cccc  or  c4,  this  is 
to  multiply  b  in  it  felf  ec,  to  bring  it  to  the  fourth  Power  or  Bi- 


3 

quadrat :  Or  fuppofe  V%2  were  to  be  multiplied  by  2,  here  2  muff 

be  raifed  up  to  the  fame  Power  or  Cube  with  the  82,  and  it  will 
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Rand  either  2^82,  or  a/8  x  >^82  =  ^/656  j  this  will  be  of  Ufe  to 
obferve,  when  you  come  to  the  Doctrine  of  furd  Quantities  Sect.  na 
of  this  Chapter. 

Polynomial  Roots  or  Quantities .]  Thofe  which  conflfT  of  above 
three  Names  or  Numbers  3  as  &c. 

Pofitive  Quantities .]  The  fame  with  Affirmative,  which  are  thofe 
that  are  marked  with  or  follow  the  Sign  -j-,  or  elie  inch  as  have 
no  Sign  before  them. 

Quantity.']  hxyllgebra,  either  that  fought  for,  or  thofe  given  in 
a  Queftion,  or  they  are  all  thofe  Symbols  which  reprefent  any 
Number.  See  Simple,  Compound,  Surd,  and  Variable  Quantity. 

Quadratick  Equations .]  Are  fuch  (or  reduceable  to  fuch)  as  have 
the  Square  of  the  unknown  Quantity  in  the  ftrft  Term,  and  the 
Root  (or  that  multiplied  in  fome  known  Quantity)  in  the  fecond 
Term,  as  m-fba-fc—rs..  See  two  Sorts,  Section  the  loth  of  this 
Chapter. 

Rational  Quantities .J  Either  fuch  whofe  Roots  can  be  extracted 
accurately  }  or  fuch  as  are  already  the  Root  of  fome  Quantities 
or  which  want  no  Extraction. 


Raife  the  Powers  of  Number  or  Quantity .]  See  Powers 

3  4 

Radical  Sign.]  Are  V  for  the  Square  Root  ^  for  the  Cube  ;  Q 
for  the  Biquadrat  Root,  &c,  fee  i^jandthe  Powers  in  the.  Arti¬ 
cle  preceding,  of  Algebraical  Characters  :  And  alfo 

Roots  of  Quantities*]  Are  either  (in  Algebra) put  actually  down 
(if  of  Rational  Quantities)  or  if  of  Surd  Quantities  the.  Root  is 
exprelfed  by  patting  the  proper  Radical  Sign  before  the  Quantity  5 
thus  in  the  firft  Cafe,  the  Square  Root  of  bb  is  b,  o  fee  is  e,  &c. 
the  Cube  Root  of  uuu is  u,  &c.  and  in  the  fecond  Cafe,  the  Square 

Root  of  ufs  is  Qnfs  j  the.  Cube  Root  of  ufs  is  QiTfs  \  the  Bi- 

4 _ 

quadrat  Root  of  it  is  \/h-{-s,  and  the  like  of  any  other  Surd  Quan¬ 
tity.  See  Binomial,  Trinomial,  Polynomial,  and  RefiduaL  Note,  That 
the  Surd  c\/d,  ec,  is  c  multiplied  in  the  Square  Root  of  d,  ec . 


Refolutiott 
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Refolution  of  (or  to  folve)  Equations.']  After  an  Atgebrifl  has  done 
with  the  compofing  an  Equation  as  under  that  Word,  he  refolves 
it  by  feveral  Rules  requifite  thereto,  as  by  Multiplication,  Divifion, 
Addition,  Subflrailton,  Evolution,  &c.  fo  the  Equation  compoled 

under  the  word  Compofing as  above,  which  is  —=b — --  being  refol- 

ved  by  multiplying  by  the  Denominators  of  the  Fraction,  and 
adding  3 u  to  each  Part  of  the  Equation,  dividing  by  14  and  3 

(or  1  -,)  gives  the  Solution  of  the  Queftion,  or  the  Cannon  u=— 

Now  (b)  we  find  is  =»  1000  in  the  Queftion,  fo  (u)  the'unknown 
Quantity  is  eafily  found  by  dividing  60 00  by  17.  And  the  Eaua- 
tion  under  that  Word,  'viz..  u+c-J=rs+t*  being  refolved  is 

— T^T  Particu^ar  Rules  for  refolving  Equation*,  fee  Settion 

the  9th  of  this  Chapter  ^  where  it  appears,  that  an  Equation  is 
refolved  when  the  unknown  Quantity  alone  polfeffeth  one  Side  of 
the  Equation  a,  here  u  doth. 

Refidual  Roots  or  Quantities .]  Such  as  have  a  Negative  Sign  be¬ 
tween  them,  as  be— &c.  or  40— 10-30  the  Refidue. 

Simple  Quantities .]  In  a  ftrifl:  Senfe  are  thofe  fingle  Letters,  which 
reprefent  the  feveral  Numbers  in  a  Problem,  given  or  required  : 
Or  fome  take  them  in  a  larger  Senfe,  for  fuch  Quantities  as  are 
not  conneftedby  +  or  —  to  any  other,  though  they  be  multiplied 
m  other ;  of  the  firft  fort  are  b,  or  c,  or  d,  &c.  of  the  fecond  are 
4 by  be ,  drsy  &c. 

Signs.]  See  the  Table  of  Characters ,  Article  IV.  of  this  Se&ion  * 
alfo  Affirmative ,  Negative ,  and  Radical . 

Simple  Equations .]  Such  as  are  free  from  the  Involution  or  Pow¬ 
ers  of  the  unknown  Number  or  Quantity. 

Simple  Quadratic h  Equations .]  Such  as  have  (or  are  reduceable  to 
have,)  the  Square  of  the  unknown  Number  or  Quantity  in  only 
one  of  the  Members  or  Terms,  as  uu=zpqy  that  is,  #=*/**  or 
mu^Hb-p-udC)  which  by  the  Secluftonof  win  each.,  is  u^=\/b-j.dc. 

Series .]  A  Rank,  Row,  or  Column  of  Numbers  or  Quantities 
orderly  placed.  See  Progreffiion  and  Converging  Series . 

Species .]  In  Algebra ,  are  the  Letters  which  reprefent  the  Num¬ 
bers  in  a  Queftion,  they  are  alfo  called  Symbols  j  lo  fpecious  Arith- 
aietick  is  not  Numeral,  but  Literal  Algebra. 


Subjlitution.] 
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Substitution."]  Is  the  putting  one  Symbol  "or  Quantity  into  the 
Proceis  of  Algebraical  Operations,  in  the  room  of  lome  other  : 
As  in  the  Solution  of  a  Quadratick  Equation,  by  changing  the 
fecond  Term,  and  as  in  Fluxions. 

Surd  Quantities  J  Such  as  cannot  have  the  Root  expreifed,  and 
are  therefore  marked  with  their  proper  Radical  Sign,  which  Term 
lee  above,  and  alfo  Roots  of  Quantities. 

Terms.]  Of  an  Equation ,  are  commonly  laid  to  be  the  leveral 
Members  thereof ;  (fee  that  Word  above  ;)  but  if  in  a  Quadra- 
tick,  as  m-\-ub-}-H<lz=zk-\-c>  the  Terms  by  feme  are  called  but  three 
Terms,  as  uu  the  firfi:  ^  ub-fud  the  lecond  *,  and  the  third 
Term. 


Tranfpofition.]  Is  the  changmg  the  Places  of  the  Members  of  an 
Equation,  in  order  to  make  the  unknown  Quantities  to  poifels- 
one  Side,  and  the  known  the  other  Side  of  the  Equation  ^  where¬ 
by  the  Knowledge  is  gained  of  what  Value  the  Kumber  fought 
in  a  Quehion,  really  is,  by  finding  what  it  is  equal  to.  See  Sett. 
9.  of  this  Chapter,  for  Rules  to  perform  the  fame. 

Trinomial  Roots  or  Quantities.]  Are  fuch  as  have  three.  Nomes  or' 
Karnes,,  as  u-^rs-fruy  &c. 

Fan  iff],  or  be  Wanting .]  A  Quantity  is  fo,  when  by  Reduction  or' 
Contra&ion  it  is  expunged  or  thrown  out  of  an  Equation. 

Variable  Quantities.]  Are  fuch  as  are  fuppofed  in  continual  Mo¬ 
tion,  whereby  they  generate  Lines,  Superficies,  and  Solids  ^  the.' 
fame  as  Flowing  Quantities . 

Vncia.]  Are  the  Kumbers  prefixed  to  the  Quantities,  which 
are  the  Powers  of  fome  Binomial  Roots  3  as  in  the  Square  of 
a  -j- b^zzaa  T  2a t  ~j- bb,  the 'Ltocue  is  1,  2,  1,  for  aa  and  bb  are  i^and 
1  bb  ,  fo  in  the  Cube  of  a-j-b,  viz.  (0  %aab -f  3^6  -j-  hbb,  the  VncU 
is  Jy  Sy  3>  ly  f°r  according  to  Sir  Ifaac  Newton’s  Rule,  the: 
VncU  of  any  Powers  are  found  (as  fuppofe  the  third  Power  or 

Cube)  by  this  Rule  3  (3x2^  (3*^~~  (1,  which  in  Words- 

is  read  thus  :  One  multiplied  in  3  the  Power,  lefs  o,,  divided  by  x 
is  3=  the  fecond  of  the  VncU,  3,  the  fecond  multiplied  in  3  the 
Power,  lefs  i*.  divided  by  2,  gives  3=  the  third  of  the  VncU  y 
and  3,  the  third  multiplied  in  the  Power  3,  lefs. 2,  divided  by  3,. 
gives  iz=z  the  forth  of  the  Vncia, 

And  by  the  fame  Rule,  the  Vncia  of  the  furfolid  is  1,  5,  io,„ 
ijo,  5, 1,"  for  every  Quote  and  the  firfh  1 ,  are  the  VncU  aiding,. 
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Thus  ix--0  (5x5~  (ioxt-i  (iox'h^i  ($x i  fee  alfo 

C) 

Vinculum^  Is  a  Compound  Surd  Quantity  multiplied  by  a  Fluxi¬ 
on  •-  in  which  this  is  a  Term. 

VnfoId-1  To  unfold  an  Algebraick  Canon,  exprelfed  Literally  ; 
is  to  compare  the  known  Quantities  with  the  Numbers  which  they 
reprelent,  and  working  with  them  as  the  Canon  direflrs,  we  dilco- 
ver  the  Value  of  theunknown  Number,  or  that  lought. 

Wanting!  See  Vanif  ,  _  ,  . 

Having  in  this  Section  laid  a  plain  and  copious  Foundation  •  I 

fhall  be  fomething  briefer  in  the  lublequent  Rules,  but  no  farther 

than  is  conhftent  with  evident  Demonftration. 


Sect.  II.  Addition  of  Algebra. 


Note  fc— 70 


Example  1. 


Literal  9^=630  Numeral 
10^=700 
Jc=  70 

Sum  2o£=i400  Sum  or  Proof. 


}Add 


Note  cz=:^ 


Example  2. 
Literal  — i2c= — 420  Numeral 
— yc=z—  245 
20  c=  700 


Sum  =  c—  35  Sum  or  Proof. 


Compound  Quantities.  Note,  f/=4;g=i6j  h~6. 

3, ddh+  hhg  =5  288+  576  Example  3. 

ddb—ihhg  =  96— 1152 

—  5 ddh-\-  hhg  =—4804-  57 6 

Sum  —ddb  o  =—  96  +  o  Sum  for  Proof. 

The  General  Rule  for  Addition . 


That  the  Quantities  of  like  Signs  are  to  be  added  together ,  and  where 
there  are  different  Signs,  as  in  the  fecond  and  third  Examples,  you  mu  ft 
fubftratb  the  Sum  under  one  Sign  from  that  under  another ,  and  put  the 
Difference  down  marked  with  the  fame  Sign  as  that  Sum ,  wherein  was 
the  Excefs:  As  1  dedud  19c  from  20c  (in  the  fecond  Example) 
and  the  Difference  is  c  for  the  Sum  required. 

And  in  the  third  Example,  ( Colum .  1.)  the  Excefs  lies  in  the 
Negative  Sign,  for  taking  4 ddh  from  *—5 ddh}  the  Remainder  is 
— ddh  (or  —1  ddh-) 


And 
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And  in  the  fecond  Series  of  Quantities  in  that  third  Example, 
the  Signs  making  the  Quantities  to  Balance  y  I  therefore  put  (o) 
down,  all  which  is  proved  by  the  relpe&ive  Numbers. 

And  whereas  it  may  be  thought  Grange,  that  a  Sum  Total 
fhould  be  ddh ,  or  96  lefs  than  nothing  y  it  is  no  more  than  whar 
falls  out  in  many  Cafes  :  For  if  a  Merchant  draws  on  his  Fa£lor 
480/.  (as  the  Number  is  in!  Example  3.)  and  that  Fa&or  has  but 
l.  and  96  Lszviz..  384  L  to  pay  the  Bills  in  his  Hands  y  ’tis 
plain,  when  the  Factor  has  paid  what  is  drawn  on  him,  the  Mer¬ 
chant  will  have  96  /.  lefs  than  o  in  the  Factor’s  Hands,  <&c. 
And  this  is  alfo  plain  from  the  Reafon  given  for  adding  Affirma¬ 
tive  and  Negative  Indices  of  Logarithms,  Chap.  4.  foregoing  * 
which  they  who  have  confidered,  the  Addition  and  Subftra&iou 
of  Algebra  will  to  them  appear  evident  and  reafonable. 

And  when  Numbers  are  to  be  added  that  have  different  Quan¬ 
tities  annexed,  there  is  nothing  to  do  but  to  put  them  down  in 
one  Line  with  their  Signs  between  them  ;  as  to  add  5 ah  to  3 ady 
is  =^ab~bsad y  and  ubc  to  rst  is  —  rst-fubcy  &c.  And  the  Quanti¬ 
ties  in  the  foregoing  Examples  are  truly  added  by  the  fame  way, 
being  afterward  Contra&ed  as  under  the  word  Contraction  in  die 
laft  Se&ion  foregoing. 


Sect.  III.  Sub fr  Alton  of  Algebra. 

The  General  Rule,  &c.  fee  after  the  Examples. 

Example  2* 
From  c  =  35 

Take  —19^=—*  665 


Notey  bz=rjo  Example  1* 
From  20^^=1400 

Literal  ae  ==  Numeral 

Take  life:  770 


Hefts  9$=  630 


Hefts  20c  =  700 


Note  (as  in  Addition  of  Compound  Quantities)  <fe 4  $gp=>i6>  and  fed. 


From  —  ddh  =—  96  Example  3. 

Take  —  ^ddh— 2ghh=— 480— *1152 


Refts  ^ddhf-2ghh,=z  384+1152 

And  as  a  fourth  Example  •  if  from  4 ddhdrghbiJrbp  I  take 
bh+gg—hh—d*  The  Remainder  will  hand  thus : 

^ddh^rghj^-bb ;  —bh  +~gg + fthgb d> 

Snn  For 

*  — * 
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Tor  Proof  of  which.  By  the  laft  Section  it  appears  that \ddh  =  28^ 
From  this  Sum  5850  taking  the  ghh=  576 

Sum  of  the  four-  Quantities  in  the  ££=4900 

Subtrahend  (added  according  to  the  Suin  "5860 

Rules  of  Addition,)  which  is  636,  viz,.  -j-bhz=  420T  ,  , 
the  Remainder  is  <224  as  by  the  ^  L 

Margin  -hk=  J= 

And  fo  it  will  be  by  this  Rule.  ^ —  4o  5224 


636 


The  General  Rule  for  Subftra&ion,  i.  e. 


Change  the  Sign  of  the  Quantities  to  be  fubftraftedy  and  then  proceed  as 
in  Addition. 

So  in  the  firfl  Example ,  20&— iib=9b,  for  1400—770=530* 
which  is  9^,  or  9  times  70. 

And  in  the.fecond  Example ,  c-f  191=200,  or  35  -(-555=700  *,  which 
is  20  times  35. 

In  the  third  Example  ^  I  change  the  Sign  of  ighh ,  (or  1152),  and 
add  the  fame  to  (o),  makes  ■\righh^=:-\- 11524  and  — 5 ddh9  or  —  480 
having  the  Sign  changed  and  added  to  — ddh ,  and  —95  gives  ./\.ddh9 
or  384  =  the  Remainder  as  you  fee.  ,  And 

In  the  fourth  Example  •  If  the  four.  Signs  of  the  Subtrahend  be 
changed  and  made  as  in  the  Re¬ 
mainder  above,  that  Remainder  4^=384 

will  prove  true  and  agreeable  to  -  ghhz=  576 

the  Deduction  foregoing,  altho*-  ££=4900 

it  be  done  differently  and  ac-  $um  ^^860 

cording  to  the  General  Rule  for  And  —£/;=— a 20 1  " 

Subftraftion  of  Algebraical  In-  -Z=-t^~6^6 
tegers,  as  by  the  Margin  ap¬ 


pears,  where  5850-^535=5224. 

Note,  Thefe  Examples  prove 
the  Truth  of  thofe  in  Addition*: 


’gg=—2%6S\  __  ,, 

5#+_£ _ 1 


Reds  =  5224 


The  Reafon  af  the  General  Rule  for  Subftrafbion. 

1 ft.  Either  the  Sign  of  the  Subtrahend  is  -f  or  — ,  if  -f*  as  to 
take  2  from.  5,  to  take  2  from  5  is  (fpeaking  Algebrai¬ 

cally)  to  fay  5—2  (or  5  lefs  2)  whereby  the  Sign,  of  the  2  is  of 
Courfe  changed. 


idly.  And 
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idly.  And  if  the  Sign  of  2  (cc)  as  given  to  be  fubftra&ed  were 
(— ),  then  by  what  is  laid  of  Subftraftion  of  Indices  of  Logarithms, 
as  well  as  from  the  Reafon  of  the  Thing  it  feif  3  if  I  take  (o) 
from  6,  there  will  remain  6^  but  if  —2  (2  lefs  thane)  from  6, 
’tis  the  fame  as  to  add  2  to  6,  fo  there  muft  remain  8  j  for  by- 
how  much  the  lefs  any  Number  is  that  is  deducted,  by  fo  much 
the  greater  is  the  Remainder  and  by  how  much  foever  the  Num¬ 
ber  fubdracled  is  lefs  than  o-,  by  fo  much  does  it  make  the  Re¬ 
mainder  greater  than  the  Sum  fubftrafted  from. 

Sect.  IV.  M  'liltiplicaiion  m  Algebra. 

•»  * 

Note>  #= .25  ;  tel 2  ;  css 20 ;  te 4  5  £=5  ;  teio.  9 


A  General  Rule ,  fee  after  the  Examples. 


Prop.  1,  To  multiply  limple  Quantities  by  Simple. 

Multiply  — #  =25 

Multiply  =4  Cafe  2 . 

Cafe  1.  by  — h  =12 

by  g  =5 

Product  te=3 00 

Produft  dg=z20 

Multiply  — r  33—  20 

Multiply  h  =.  25 

Cafe  3.  by  h  =  10 

by  *? -  c  = — 20  Cafe  4. 

Product  —  r/i  3= — 200 

Produ&  — — 500 

Prop .  2.  To  multiply  compound  Quantities  by  Simple. 

Cafe  1.  Multiply  2hti-\-dzs  500  -f-  4  Cafe  1. 

by  css  20 


Produ£l  ss  ichu -f cdsz  1 0000 -j-8 0=1 0080 


Cafe  2. 

Multiply  —  8 p  —10  Cafe  2. 

by  —  —20 

Product  T  ebss-j-  1600+200=1800 

Cafe  3. 

Multiply  2 hu~\-  te  ‘  500  -f  4  Cafe  3. 

by  —  css  — 20 

Produft  — 2chtf—cd~—iGD00 —  80= — 10080 

N  nn  2  :  iV^ 
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Prop.  3.  To  multiply  compound  Quantities  by  Compound. 

Cafe  1.  Multiply  hh- f£=ioo4-  5=  io< 

by  ££+£=  25  +  10=  35 

**  *"*“  ■  1  ■  -  '  ■■■ 

ggW+ggg  525 

+hbh-\-gh  315 

Product  gghh+ggg+hhh+gfc=ii67')  Produ<$h. 


Cafe  2..  Multiply  —  hh  —g— —  I oo  —  5  ——105 

by  — gg—t)=s—  25-10=:—  35. 

&  • — — »  ,  , 

gghh+ggg  525 

-bhhh+gh  315 

Product  gghh+gggj-hbh-jfghzz:  3675  Produtf. 


Cafe  3,.  Multiply  j&i+£  =  100  +  5  =  105. 

by  ~gg—b  =—25—10=*—  35 

—ggbh—ggg  -525 

~hhh—gh  — -315 

Produft  =— gghh— ggg— hhh^ ghzz—  3675  Produ£fc. 


To  multiply  Coffick  Powers ,  fee  at  the  end  of  Divifion  of  Algebra . 

7%^  General  Rule  for  Multiplication. 

Jjf  S/ftf  J  0/  t/;?  Fa&ors  are  like,  then  the  Sign  of  the  Produtt 

is  Affirmative :  But  if  the  Signs  of  the  Fattors  are  different,  the  Sign  of 
the  ProduB  is  Negative . 

This  Rule  will  appear  to  be  gbferved  in  the  nine  Cafes  of  Mul¬ 
tiplication  as  above,  which  I  have  demonftrated  by  Numbers, 
which  agree  to  the  Quantities  of  the  Factors  0n;imiHM  Va. 
and  Products:  For  Inftance,  the  Produftof  the  ^  gghh  ==  2500 
firft  Cafe  of  Prop.  3.  is  as  in  the  Margin,  where  "  J 

the  Value  of  the  Produft  is  equal  to  the 
Rectangle  of  thole  Numbers  105  and  35  (the 
Values  of  the  Faftors)  being  multiplied  toge¬ 
ther. 


r=  125 

)h  =  1000 
gh  —  50 


Sum  =  3675 
The 


Sect.  5. 


The  Reafon  of  the  General  Rule  for  Multiplication. v 

jfl.  Multiplication  being  nothing  but  the  Work  of  many  Addi¬ 
tions  j  it  follows,  that — ah  being  added  to — ab,  is^—2 ab,  which 
is  the  fame,  as  multiplying  *— by  2}  and  lb  -gh-~2gh—$gh 
added,  is  =.—6gh,  which  is  the  fame  as  — ghx6 ;  which  ffiews, 
that  the  Negative  Quantity  —gh  by  the  Affirmative  6,  mu  ft  give 
the  Negative  —  €gh,  and  the  like  Reafon  holds  for.  any  other  Ne¬ 
gative  by  a  pofttive  Quantity. 

zdly.  And  as  in  Logick,  two  Negatives  make  an  Affirmative  ^  fo 
in  Algebra,  one  Negative  Number  or  Quantity  multiplied  by  ano¬ 
ther  Negative,  produceth  an  Affirmative  :  For  the  Sign  —  being 
diredly  contrary  to  +,  muft  make  a  Produd  of  a  dired  contrary 
Nature  when  the  Multiplier  is  - — ,  than  fas  above)  when  it  is 
+  ;  as  fubftrading  a  Negative,  is  adding  really  fo  much  as  we:; 
feem  to  fubftrad,  as  — 2  from  4  is  6 . 


Sect.  V.  D  ivifion  of  Algebra. 

I  ffiall  make  ufe  of  the  fame  Letters  and  their  Values  as  in  the 
laft  Sedion,  and  the  Examples  ffiall  be  fuch  as  to  prove  both 
them  fe  Ives  and  thofe  in  the  laft  Sedion. 


Prop, 

Cafe  1.  Divide  buzz  300 
by  —£=—12 


i.  To  divide  a  ftmple  Quantity  by  a  Simple* 

—b)  bu  (— «=Quote  =25  for  —12)  300  ( — Z$— 
bn  -1L 

—  60 


— it 


o 


Cafe  2,  Divide  ^=40 
by  £=  5 


g)  Ag  (d  the  Quote ;  fcjr  5)  40  (8=<i 


Cafe  3.  Divide  — cb=~ too 
by  h~  20 


fc) — ch  ( — c  the  Quote  for  io) — 200  ( — 2o=**~e 


00 


Prop.  2.  To  divide  a  Compound  by  a  ftmple  Quantity. 

|  |  Quote 

Cafe  1.  Divide  icku -|-W=  100004-80  |  c)  2c£«4c^  (2^4 d  |  20)  10080  ($04. 


by 


2  ebu 


4  td 
cd 


(o)  Reffi, 


=2  bu  4  d 


Cafe 
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Cafe  2,  D/vide  ccd^ch —1600-^200 
by  c  =  —  20 


•d)  ccd^ch  (~-*cd — h 
ccd 


-f  cb 
4*  cb 


Quote 

*— 20) i8oo( — 90 
= — cd — h 


*Cafe  3. 

Divide  — 2chu~  cd~—.iQooo~  80 
by  —  c=  — 20 


■c) — 2 chu—cd  ( ihujL.d 
— .2  chu 


Quote 

*20} — 1 0080  (504 
=2  cbj^d 


• — cd 
~cd 


Prop.  3.  To  divide  compound  Quantities  by  Compound. 
Cafe  1.  Divide  gghb+ggg+fthh'+gh==i67 5  by  gg+h=tf 


Quote. 

gg+h)  ggM+ggg  +  hhh+gh  ( hh+g 
gghh-\-hhh  Dedu£t 

ggg — hhh  -\-hbb -j-gh  refts  of  the 

(Dividend. 

Or  z=ggg4-gh.  ifContra&ed* 
ggg+gh  Dedud. 

o  Refts. 


Quote. 

35)  3^75  (10 ^==hh+g 

*75 


(0) 


Cafe  2.  Divide  gghh+ggg-\-hhh+gh=:  3675 

by  —hh—g  =s—  105 

~-hh—g)gghh+ggg-\-hhh-]-gh  (— 'gg— h  |  —105)  3675  (— .  35=Quote. 
‘  =Quote|  _1_1‘ 


g&bb+ggg 


N  o-f -hhh+gh 

+hbh\-gh 

»  . 

Refts  (0) 


525 


=—gg—b. 


Cafe  3.  Divide  — gghh—ggg — i bhh-^gh 
hY  —  gg  —  h 

-gg—h)  —gghh-ggg-hhh—gh  (hh+g~ the 

-ggbh—  hhh  Quote. 

—ggg+hhh-hhh—ghzathe  Reft  of 

(the  Dividend. 

Qr  —ggg—gh  if  Contracted. 

—£&Sb,  T, 

(0)  Re  ft  5. 


—35)  -367^  (105 

•  •  • 

i75 


General 


Sed..  5. 


3°7 


General  Rule  as  to  the  Signs*' 

It  is  eafily  leen  by  the  nine  Cafes  above,  that  if  you  divide 
Quantities  by  thofe  having  like  Signs  with  thole  divided,  then 
the  Signs  of  thole  put  in  the  Quote  are  -f  or  Affirmative  }  but  if 
the  Signs  of  the  Dividend  and  Divifor  are  uniike,  then  the  Sign 
of  thofe  Quantities  put  in  the  Quote  are  Negative. 

General  Rule  as  to  the  '  Quantities* 

Proceed  in  the  Method  of  common  Divilion,  putting  thole 
Quantities  in  the  Quote  which  are  not  in  the  Divilor,  as  in  the 
laid  Cafe  ^  I  ask  how  often  — gg  in — gghh  ?  the  Anfwer  therefore 
is  hhy  which  I  put  in  the  Quote,  and  multiplying  the  Divifor  by 
hhy  is  z=z—gghh—hhh  (in  the  lafb  Cafe  above,)  fo  the  Remainder 
is  — ggg  -j-hhh  y  (becaule  the  Sign  muft  be  changed  of  hhh,  to  de- 
dud  it  from  —ggg  0  then  becaufe  here  is  *hhhh — hhhy  they  de¬ 
ft  roy  one  another,  (as  is  ffiewed  under  the  word  Contraction  in 
the  firfb  Sedion  of  this  Chapter,)  fo  there  relds  but — ggg — gh  ; 
And  I  find  I  can  have  — gg  of  the  Divifor  in  — ggg  of  the  Divi¬ 
dual  -j-g-,  by  which  multiplying  the  Divifor  — gg — hy  produceth 
— gh,  which  deduded  from  the  lad  compound  Quantity  con-  - 
traded,  leaves  (o)  or  nothing  for  a  Remainder. 

But  though  this  is  pretty  enough,  and  ferves  to  Ihew  the  Cohe¬ 
rence  of  Divilion  in  Algebra ,  with  that  in  other  kinds  of  Arith- 
metick  •  yet  it  is  far  from  falling  in  ule,  fo  much  as  where  the 
Divifor  in  Species  will  not  divide  any  part  of  the  Dividend}  or 
elpecially  where  it  wont  divide  it  all,  but  fome  part  y  and  the 
Red  as  a  Fradionof  the  Divifor  being  put  under  the  remaining 
part  of  the  Dividend. . 

The  firfi  Kind  of  more  common  Cafes-  in  Divilion  are  thefe . v' 


f — m 


To  divide  gh  by  r,  quoteth  fopr-J-/f—  m  by  c,  is^-i^- 

r  c  , 

mmrnm  f jr.  ^  # 

and  alfo  cd—c-fm  by  pr+s—tu,  is  which  are  done 

by  only  putting  the  Dividend  over  the  Divifor,  . 
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The  fecond  Kind  of  more  common  Cafes  in  Diviiion  are. 

Where  the  Diviior 
is  found  in  fome  Quan¬ 
tities  of  the  Dividend, 
hut  not  in  all  :  As 
su-j-stu-j-g  being  divi¬ 
ded  by  s  *f  st>  will 
flaiid  as  in  the  Mar¬ 
gin. 

So  alfo  to  divide 
msu  -f  pru  +  gh — rs  by 
ms  -j-pr. 

The  Truth  of  thele  two  Cafes  is  eafily  demonftrated,  by  fup- 
pofmg  the  Species  to  reprefent  any  Numbers.  But  becauie  I  ihall 
a  little  further  have  Occaiion  to  Ihew  how  to  folve  Equations  by 
Diviiion,  I  ihall  refer  the  Numeral  Work  thereto. 

A  learned  Friend  put  me  in  Mind  of  giving  this  for  my  laft 
Example  in  D  hi  fan. 

~\-b7  (a6— •abi'j-b6~ the  Quote,  which 
a7  -j -a*b  a  \  b  (I  prove  thus. 


— tfb-^b7  a7— a6b  a4b*  — a2b*  f~ab* 

—/b—<fbl  -\-a6b—afb2-t-afy—a1b*-l-a2b,~ab*+b7 

jp.tfb2-\~b7  Sum  Produft  contrafted . 

\+a'tb*-{-a4b\  ’  *  =  the  Dividend. 

a*b*-\-b7 

-aV-a’b* 


+a*b4+b7 

[+a*b*+a'b* 


~~a'b'+V* 

m-eftf-db*, 


l+atf+h-r 
t  *  l+*b‘+b7 

o 


fj-St)  SH-{  StH*\-gh  (ft-}-  Jj—.- 

)Sii  -\-stti  c=the  Quote. 

Tgh  Refts. 

ms  pr)  nm  -\-prn  -f -gh  —  rs  (uf-£—.7'r{ 

ms  -f-j tir 

msu  -| -pru  =the  Quote. 

gh—rs  Rehs. 


And 
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And  Note,  That  the  Differences  of  any  two  like  Powers  of  two 
Quantities,  will  always  be  divided  by  the  Difference  of  the  Quan¬ 
tities  without  any  Remainder,  as  a* — b*~-a—  b,=a*  f-a2b-hab2  -fP. 

2.  When  the  Exponent?  of  the  Powers  are  odd  Numbers,  the 

Sum  of  the  Powers  can  be:  divided  by  the  Sum  of  the  Quantities 
without  Remainder,  as  a*  -fb^-ra^h,  — ab-\-bb.  And  a$  in  the 

above  Example  at  large. 

3.  Alfo  when  the  Powers  are  even,  the  Difference  of  the  Powers 
can  be  divided  by  the  Sum  of  the  Quantities }  as*** — b6~a-fb, 
z=a'—a*b + a'bz—a2b'  -f  ab+—  b\ 

*  J  “*  >.  v 

Sect.  VI.  Of  raifing  the  Towers  of  Numbers  and 
Quantities,  and  of  Extra  fling  the  Roots. 

.  • 

1.  By  the  following  Table  you  have  the  feveral  Ways  of  exprel- 
fing  the  Powers  with  their  Exponents,  both  of  Numbers  and  Spe¬ 
cies  }  what  is  faid  of  the  Powers  of  9  being  expreffed  by  their 
Exponents,  being  to  be  taken  alfo  in  the  other  Roots  8,  7,  15,  5, 
4,  3,  2,  and  1,  for  as  9*°  is  the  loth  Power  of  9,  which  by  the 
Table  is  3486784401  :  So  is  810r=the  10th  Power  of  8,  which 
you  fee  is  1073741824,  which  are  the  two  various  Ways  of  ex- 
prelftng  the  Powers  of  Numbers. 

2.  For  the  Powers  of  Quantities,  whether  Simple  as  thofe  of 
u ,  or  compounded  by  Multiplication  as  thofe  of  ub ,  viz.  uu  or 

and  uuu  or  &c.  for  the  fecond  and  third  Powers  of  u ,  or 
of  ub ,  whofe  Square  is  uubb,  or  better  u2b2 ,  the  Cube  z^u'b'  ;  you 
have  the  beft  way  of  Notation  in  this  Table. 


O  o  o 


A  TABLE 


3io 

A  T  A 
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B  L  E  Jbewing  the  fever  at  Ways  of  expreffinr  the  Powers ,  both 
_  of  Numbers  and  Species. 


t_ 

«. 

0 

9 

• 

u 

<L» 

£ 

O 

3m 

• 

u 

£ 

c 

_ p. 

* - —r 

Power. 

u 

0 

•v 

**- 

tr* 

C 

Cu 

Power. 

Power. 

Power. 

Power. 

Exponents. 

■  cr 

|  <1  f  ^  | 

“1 

1 

!  £ 

& 

On 

o 


Or  more 
Brief. 

Jn  Species 
thus : 

Or  rather 

If  Com¬ 
pound  thus 
Or  better 
trhus  : 


o 

O 

C£l 

1 

2 

3 

4 

5 

6 

7 

8 

9 

9 
o 


{* 

{* 

{•* 

bed 


<u 

V. 

rt 

3 

rr 

oo 

I 

4 

9 

1 6 

*$ 
3^ 
49 
64 
8 1 
91 

io* 

uu 

ft* 

uubb 

ft*i* 

£*c*^2 


L. 

o 

-o 

3 

u 

r 

8 

27 

64 

125 

216 

343 

512 

729 

9? 

ic? 

uuu 

u} 

mubbb 

uzb* 

b9C3d* 


u 

o 

u 

re 

u-. 

"O 

r3 

3 

c r 

S 


16 
8r 
256 
625 
>296 
2401 
'4096 
6551 
|  94 

104 

uuuu 

«4 

&c. 


u* 

o 

• 

5 

k. 

3 

C/3 

I 

32 

243 

10241 

312$ 

777^1 

16807, 

327  68! 


t- 

o 

-o 

3 

U 

ns 

<u 

l— 

re 

3 

cr 

vo 


59049 

jr  9S 

io* 

UUUUU. 

ft* 


ft  *3* 


ft4/>4 

b^c^d*  b*cid* 


1 

64 
729 
4c  96 
15^25 
45556 
07649 
262144 
5  3 1 44* 
96 
lo6 

uuuuuu 

ti* 


u6b6 

l6c6d6 


o 

I 

£ 

rX}' 

c< 

i 

128 

2187 

16384 

78125 

279936 

82354? 

2097152 


re- 

9 

cr 
»  *-• 

pa 

T3 

<u 

re 

S3.. 

,cn 

00 


1 

256 

6561 

65536 


u 

O 

o 

.£> 

3 

L> 

TJ 

<U 

-Q 

3 

u 


1 

512 

*19583 

262144 


<£ 

i— 

3 

00 

TJ 

OJ 

k- 

re 

3: 

c r 

CO 


390625]  1953125 
1679616*  10077696 
5764801]  40353607 
16777216 134217728 


478296943046721' 


1 

1024 

59049 

1048576 

9765625 

60466176 

282475245 

1073741824 


97 

107 

ftftftftftftft 

k? 


•  • 

ft7^7 

b7C7d7 


9s 

io8 

uuuuuuuu 


ft- 

0  I  • 

ft8£8 


3874204893486784401 


99 

16? 

UUUUMMU 

U9 


I  •  . 

«9i? 

b’c’d? 


pw 

I0,& 

ummukkuk 

ft'* 


ulab 19 
b'°ct0d10 


And  the  Notation  of  Powers  with  fractional  Exponents  is  thus  : 


hoots. 

Squares. 

Cubes. 

Biqua- 

Surlolid. 

Spuared 

Second 

Squared 

Cubed 

Squared 

drat. 

Cube. 

Surfolid. 

Biquad. 

Cube. 

Surfolid. 

a 

a1* 

a2 

0  1 
a * 

a 5 

a * 

af> 

CF 

a  l 

a1^ 

a2 

a2  i 

a27 

0? 

a?  f : 

a* 

aS 

*  Cb  i 

a 

&1* 

a1^ 

a2 

a2i 

a?  K  tkc. 

Or  with  Literal  Exponents 

,  thus : 

m 

sm 

3  m 

4>n 

•» 

im 

6m 

ym 

Sm 

9«J 

10m 

a?) 

d \ 

a*. 

a*0 

any 

any 

an y 

a,"?  &c. 

Some 
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Some  Obfervations  upon  this  Table. 

1.  Any  two  Exponents  added,  give  that  of  the  Product  of  the 
refpeftive  Powers  :  As  where  the  Root  is  3,  and  the  Exponents  4 
and  5.  I  fay,  the  Sum  of  4  and  5  =9,  which  is  equal  to  the  Expo¬ 
nent  of  the  Reftangle  of  the  refpe&ive  Powers  243x81  =  19(583. 

2.  Double  any  Exponent,  gives  the  Exponent  of  the  Square  of 
the  refpefHve  Power,  as  in  the  4th  Power  of  5,  which  is  625.  I 
fry,  double  the  Exponent  is  8,  which  is  the  Exponent  of  the 
Reftangle  of  625x625,  viz.,  of  390625. 

3.  I  obferve  that  3,  4,  ec  times  any  Exponent,  gives  the  Expo¬ 
nent  of  the  3d,  4th,  &c.  Powers  :  As  three  times  the  Exponent 
2  is  6,  fo  the  Cube  of  the  Powers  9,  16,  ec  under  the  Exponent 

2,  gives  729,  4096,  ec  the  refpefhve  Powers  under  the  Expo¬ 
nent  6. 

4.  If  an  8th  Power  be  to  be  divided  by  a  2d  Power,  the  Expo¬ 
nent  2  taken  from  the  Exponent  8,  leaves  the  Exponent  6  7  fo  any 
of  the  Numbers  under  the  Exponent  8,  (as  fuppofe  256,)  divi¬ 
ded  by  any  of  thofe  refpe&ively  under  the  Exponent  2,  ( as  for 
inftance  4,)  the  Quote  will  be  relpefluvely  the  Powers  under  the 
Exponent  6,  fin  this  Example  64.) 

5.  The  Cube  ec  Root  of  any  Power,  is  the  Power  refpe&iveiy 
of  the  Exponent  of  that  Power  given,  divided  by  3 ec  ,  fo  the 
Cube  Root  of  262144  (its  Exponent  being  9,  a  third  of  which  is 

3, )  is  64,  found  under  the  Exponent  3,  and  again#  the  Power 

given.  So  likewife  the  Surfolid  Root  of  1024,  (or  any  of  the 
Numbers  under  the  Exponent  1  o,)  is  4,  ( or  the  refpe&ive  Num¬ 
bers  under  the  Exponent  2,  the  Quote  of  10  divided  by  5  ;  for 
45=io24  the  Proof.  So  much  for  railing  the  Powers  of  Quantities 
compounded  by  Multiplication  7  I  proceed  to  fhew,  ** 


( 


O  0  0  2 


III.  How 
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III.  How  to  raife  the  Powers  of  Quantities  compounded  by  Addition  or 
Subftra£Hon?  i.  e.  from  a  Binomial  or  Refidual  Rooty  and  to  ex- 
trabl  Roots . 

u-\-b  =  the  Root  or  ift  Power.. 
u-\-b 


uH-\-2ltr\-bb  =s  the  Square  or  2d  Power  of  K 
u  4 -b 

mt4-\-2bnH-\-bbti 

-j-  bun  -j-  2  bbti-jrbbb 

tP  ^bm 4- 3 bbu 4 -bbb  zz,  the  Cube  or  3d  Power  of  u-j-b^ 

u-\-b 

h*  +ibu*i-ibbm+  ub* 

-j-  bu^f-^bbHH-f^fib7 -fb1* 

h*  4~ 4^  4-  6b2u*  -\-/\ub3  4 -  =  the  Biquadrat  or  4th  Power  of  u 

u-\ -b 

4-  4^4  4~  6b2 4-4^  4*  ub4 

4-  bu*-\-e\b2u*  -f  -  6a*b*  f-  s^ub4  -{-b* 

ut  4-  5^»4  4-  10&V  4-  I0»^J  +  5«&44-  ^  =  the  Surfolid  or  5th  Power  of#4"& 

u-j-b' 

u6  4"  5^#*+  I0^»44-  I0u*b*  4-  5 a2b*  f  ubs 
4-  bui-j-  5^+ 10^^4-10^4-5^4.^ 

— — «  — — — * . - - -  ■  ■  ■* — . .  .  ■  » .  «+■■ 

1#  4* bbu? 4* 1  5^^44-20^^4-i 5«2^+  6ub^ -\-b4  s=  the  Squared  Cube  of  u -fb. 

u  4 -b 


h7  +  6bttfi  4- 1 5&J«S  4-  20»4£*  4- 1 5*^4  4-  6st2b‘i  4-  nb6 

bus 4-  6b2 a*  -j- 1 5 u+b*  4*  20 a*b4  -f  1 5 t?b*  4*  6ub6  f-b7 

mmm  ■■!■■■  - -  * . . .  ■■  -  -  — ■'■■  ■  ■  -  ■  n  . . .  ■» 

u 7  +yhis  4-  2 1  bw  4-  3  5«4*  4-  3  5«*&4  -f  2 1 4-  jute 4-  b7  =  the  2d  Surfolid  of 

(u-\ -b, 

+8k74-  2Sb2ns  +  5 6wbi  4-  70^4  4-56^  4-  2M6  4-  8ab7 +b8  r=  the  8th 

(Power. 

u9  4 -pba3  ^6b2ti7 8<\ti‘b3'\-i26to*b4-}~i26tt4bi -{S^utb6 -f36u2b7± 9ub*+b> 

(=  the  pth  Power. 

U™  4'ic^94_45^2^  +  I20^54-  2lGH€b*-\-2<>2u'fr’\-2lOU*b6'{-  120U*b7-\- 

45  ti*b*  4-  loubf-fb™  5=  the  10th  Power  of  u  -\-b. 

Obfervatlons 


Sehi.  6.  To  raife  the  To  wers  of  Numbers^  See.  ?  i  ^ 


Obfervations  from  this  lafi  Table  of  Powers. 

1.  That  the  Sum  of  the  Square  of  the  Parts  of  any  Number 
or  Quantity  more  the  double  Redangle  is  —  the  Square  of  the 
whole,  as  per  Euclid . 

2.  That  the  foregoing  Example  of  Powers  may  ferve  as  a  Ta¬ 
ble  for  any  one  to  know  any  Power  of  any  other  Binomial  Roots 
by,  tho  of  other  Letters,  mutatis  mutandis  }  the  XJncke  and  Powers 
being  the  fame  as  in  this. 

3.  That  the  10th  Power  is  eafily  produced  from  the  9th,  or 
any  fublequent  Power  from  the  preceding,  by  ftrfc  finding  the 
Uncias  as  per  the  Rules  foregoing,  or  as  under  the  5  th  Head 
following,  and  confidering  the  Courle  of  the  Powers  that  precede 
that  which  you  would  find :  By  which  Method  I  have  produced 
the  8th,  9th,  and  10th  Powers  without  any  Multiplication. 

4.  And  that  the  Reader  may  not  want  a  proper  Way  of  ex- 
prefiing  in  Words  any  Power,  I  ihall  give  an  Example  how  the 
10th  Power  is  properly  Read  ^  which  is  thus  : 

The  fquared  Surlolid  of  more  10  times  the  Redangle  of  b  in 
the  cubed  Cube  of  u  }  more  45  times  the  Square  of  b  in  the  fquared 
Biquadrat  of  u  j  more  1 20  times  the  2d  Surfolid  of  u  in  the  Cube 
of  b  -7  more  21  o  times  the  fquared  Cube  of  u  in  the  Biquadrat 
of  b  ^  more  252  times  the  Surfolid  of  u  in  the  Surfolid  of  b  \  more 
210  times  the  Biquadrat  of  u  in  the  fquared  Cube  of  b  •  more  120 
times  the  Cube  of  u  in  the  2d  Surfolid  of  b  j  more  45  times  the 
Square  of  u  in  the  fquared  Biquadrat  of  b  ^  more  10  times  u  in 
the  cubed  Cube  of  b  ,  more  the  fquared  Surfolid  of  b. 

5.  A  very  brief  Way  of  finding  the  TJncia  of  any  Powers  by  that  of  the 
next  preceding  Power  is  this  j  (which  I  have  not  feen  given  before.) 

A  Second  Way  of  finding  the  TJncia. 

Add  the  Unciae  of  the  ift  and  2d  Members  (for  Example  of  the 
9th  Power  to  find  the  Unciae  of  the  10th)  together  they  make  10, 
which  is  that  of  the  2d  Member  of  the  10th  Power,  3 6  in  the 
3d,  and  9  in  the  2d  Members  of  the  9th  Power  is  the  3d  Mem¬ 
ber  in  the  10th  or  45  *  3 6  and  84  in  the  3d  and  4th  Members  is 
120  belonging  to  the  4th  Member  of  the  10th  Power,  Ci re.  of  the 
reft. 

And  the  Powers  themfelveSj  and  their  proper  Exponents  are  found  by 
the  like  Method ,  oblerving,  That  in  which  of  the  2  Powers  foever 

added, 


» 


3  H  ^  New  IV iy  to  find  the  Und<e.  Chap,  i  o. 

added,  is  the  greateft  Exponent,  that  Exponent  muft  be  put  in 
the  Sum.  r 

Thus  to  make  the  ioth  Power  by  thefe  Rules  from  the  9th.  The 

Unci®  of  the  1  ft  and  2d  Members 'is  10=  the  2d  in  the  ioth-  and 

the  Sum  of  the  Powers  is  bu°  3  (becaufe  9  is  found  the  higheft’  Ex¬ 
ponent  of  u  and  b  is  only  the  1  ft  Power.)  So  1  obu 9  is  the  2d  Mem¬ 
ber  of  the  ioth  Power.  The  3d  Member  of  the  10th  is  the  2d 
and  3d  .Members  of  the  9th,  &c.  done  as  in  that  laft  mentioned 
And  this  will  be  made  plain  by  a  Numeral  Example  of  finding" 
the  Unci®  to  the  15  th  Power  of  a  Binomial,  by  an  eafy  Additi¬ 
on  of  only  two  Numbers ;  which  Unci®,  with  thofe  of  all  the 
intermediate,  are  found  much  fpeedier  than  that  of  the  1  fth 
Power  alone  can  be  by  the  Method  before-mentioned  •  which 
requires  Subftraffion,  Multiplication,  and  Divifion,  and  thole 
pretty  tedious  ones  before  thofe  of  the  i<th  Power  can  be  exhi¬ 
bited  by  this  Method.  J 


XJ 

"XJ 

rtf 


A  New  Table  of  the  VncU  to  the  15  th  Power  of.  a  Binomial 

Root,  made  by  Addition  only . 


TJ 

rt 


I 

I 

rwv,  -o 

XS 

t 

I 

2 

I 

Is 

xJ 

I 

3 

3 

1 

(N-'V) 

"U 

rtf 

T3 

I 

4 

6 

4 

I 

xj 

rtf 

Tj 

1 

5 

■10 

lo 

5 

1 

XJ 

rs 

*r i 

I 

6 

15 

20 

15 

6 

1 

rtf 

I 

1  . 

2 1 

35 

35 

21 

7 

1 

I 

8 

28 

5<5 

70 

56 

28 

8 

1 

I 

9 

36 

84 

12  6 

126 

84 

36 

9 

I 

10 

45 

120 

210 

252 

210 

120 

45 

1 

1 

1 

1 

1 


11 

12 

14 

15 


55 

66 

78 

9* 


792  924  792 


*<55 

495 


•a 

rtf 

1 

10 

55 

220 


220  495  . . .  _ 

285  71$  1287  1716  1715  1287  715 

364  1001  2002  3003  3432  3003  2002  1001 


tj 

TS 

rtf 

1 

xt 

rtf 

add 

*TS 

1 1 

1 

X3 

rtf 

T3 

66 

12 

1 

X3 

rtf 

2  86 

78 

*3 

1 

1001 

364 

91 

14 

1 

-3003 

I305  455 

10$ 

1 5 

—  the  Unci*  0! 
the  14.  Power 


*he  1  s  Power 

This  Method ,  to  me,  is  intirely  New ,  and  my  own  Contrivance : 

But  fee  a  Third  Way  a  little  farther . 

6.  It  is  obfervable,  that  the  "Llncise  encreafe  till  you  come  to 
the  middle,  and  then  decreale  3  there  being  the  lame  TJnciae  to  the 
Right-hand  of  the  highehg  as  towards  the  Left  3  fo  that  when 

/  ■  you 


Sc£t.  6*  A 


to  find  the  Uncice. 


3*5 


you  have  found  half  the  Unciae,  you  have  all  :  Obferving  farther. 
That  there  are  two  higheft  Unciae  in  the  middle  of  the  odd  Pow¬ 
ers,  as  the  3d,.  5th,  7th,  &c.  Powers. 

And  that  the  Exponents  of  feveral  Members  after  you  come  to 
the  higheft,  do  change,  as  in  the  10th  Power  in  the  former  Ta¬ 
ble  above  }  the  Member  toward  the  Left-hand  of  the  higheft  is 
210 u6b*,  but  toward  the  Right  of  the  higheft,  the  Power  is 
210 u*b6,  which  is  the  fame,  only  the  Exponent’s  changed:  So 
the  2d  Member  towards  the  Left-hand  is  1 20 u?b% ,  but  ’tis  1 20 
The  3d=4<^8^2  •  but  ?tis  o  ,  ,  1  D  , 

The  £b-Vo»'b  ;  but  ’tis  iVub’,  See.  jfoward  the  RlSht' 

7;  You  may  fee  that  four  of  the  Unciae,  viz.,  the  two  firft  and 
twolaftare  always  known  in  all  Powers,  being  one  ^  and  the  Ex¬ 
ponent  of  the  Power.  And  by  thefe  Rules  the  Unciae,  the  Pow¬ 
ers,  and  Exponents  of  any  Binomial  Root  may  be  found  *  with 
much  lefs  1 -rouble  than-  the  common  Way,  or  any  I  have  feen 
before. 

8.  But  the  Unciae  of  any  Term,  or  Member  of  any  of  the  Pow¬ 
ers  in  the  Table  above,  maybe  found  without  any  of  the  previ¬ 
ous  Unciae  of  Powers  or  their  Terms,  by  eafy  Operations  in 
Multiplication  and  Divifion,  as  by  thefe  6  Examples. 


Term  or 
Member. 


Pow¬ 

er. 


A  Third  Way  of  finding  the  Vncia 

Fa&ors.  Produfts. 


4  of  the  4^ 

4  g 


10 


1 


Quote  or  Un- 
cix  required, 

6  the  Divifor  7 _ 

24  the  Dividend  J  ^ 

6  the  Divifor  7 
o  '•  c  6o  the  Dividend  y  ^  10 

24  the  Divifor  7 _ 

5040  the  Dividend  y  210 

720  the  Divifor  *7 _ 

1 51200  the  Dividend  y  210 

,24  the  Divifor  7 _ 

32760  the  Dividend  j  ^ 

6  the  Divifor  .  7__  K 
3360  the  Dividend  y  “  ^ 

Here  it  may  eafily  be  feen  that  I  tell  the  Figures  from  one  to 
within  one  of  the  Tesm  given,  and  multiply  them  together  for 
a  Divifor » 


5 


1,2,3  =  ' 

4,3,2  c= 
L2,3  =s 
)  L  5,4,3  = 

*  ,2,3,4  == 
10,9,8,7  = 
TO 5  T,2,3,4,5,^  — 
l'  0,9, 8,7,6, 5  =~ 

j  w|  1  j2,3j4  = 

>115,14,13^12  ==. 
S  1,2,3  =» 
7  .16,15,14=5. 


16 


And 


3 1 6  The  Square,  See.  Numbers  by  the  Canon.  Chap.  io. 

And  telling  as  many  from  the  Power, given  backward  •,  I  mul¬ 
tiply  them  one  in  another  for  a  Dividend  •,  whence  the  Unci*  of 
any  Term  of  any  Power  arifeth  by  Divifion. 

For  fuppofe  p==  the  Exponent  of  any  Power,  and  t=  the  Term, 
and  u—  the  Unci*  fought,  the  Rule  will  be 

oxp— ixp— 2x»— 3,  &c. 7  (in  this  Example  the  Unci*  of  the  $thTerm 

- - - — *  t  or  Member' of  the  I  Oth  Power=2io.) 

o  Any  Number  may  be  fquared  by  the  Canon  exhibited  m  the 
Souare  or  id  Power  of  the  above  Table  of  the  Powers  raifed 
from  a’  Binomial  Root.  For  Example  3  What  is  the  Square  of 

1 2  ? 

The  Analytical  Square  or  Canon  dir  effing  us  how  to  work,  is 
m+mb+bb.  Now  fuppofe  1200,  the  2  firft  Figures=* 

^  And  34  the  2  next  the  Right-hand=& 

It  follows.  That  k2=I200i=;1440000 

zub  or  uxbx.2  is—  8i(Soor:i200X34X2 
bb  (or  34x34,)  isxr  1156 

Sum=  1 5  227  5  6—uu  +  2ub 4- bb'—i  1 2  34* 

1  o.  And  by  the  Cube  or  3d  Power  we  have  a  Rule  how  to  Cube 
any  Number.  Example:  The. Canon=»’  + lub1  +b\ 

What  is  the  Cube  of  2232  ?  0 

I  lay  2ooo=fc 

20c _ _ _ . 

800000000c z^uuu  or  20005 
2^.00000000^^'Uub^z2000iX200X^ 

24.0000000~3uhb=2000X200*X$  * 

%ooooooz=.bbb  zz. 200 


io648oooooo^=Sum  or  2200’  or  uuu  in  the  2d  Operation ;  where 

:  2200=2* 

and  30=6 

43  5660000=3^^, =22002X30X3 

3940000=3  ubb  =2200x5^00x3 
27000=:  bbb  =30’* 


1 1 089 $ 67000=811111,  or  22305.  So  in  the  3d  Operation  2230c zu 
J  and  zzzb 

29837400=3tt«t=?22302x2X3 

26760=3^  =2230X4X  3 
8=  bbb  =25.  _ 

1 1 11 943 1 1  68=2232,~##«  +  3  nub  +  3  ubb + bbb • 


This 


Sett.  6.  1  'o  Extract  Roots  of  Numbers,  Sic.  3  1 7 

This  proves  that  the  third  Power  in  the  foregoing  Table  is  the 
true  Cube  of  u+b>  as  is  here  demonftrated  by  Numbers  working 
with  the  Species  exa&iy  according  to  the  Canon,  without  having 
regard  to  the  way  of  placing  Numbers  in  common  Multiplication. 

11.  But  that  which  renders  the  Powers  of  a  Binomial  Root 
more  admirably  ufefui  is,  that  they  fliew  plainly  the  Reafon  of 
all  thole  myfterious  Rules  given  in  Extracting  the  Root  of  any 
Power,  as  the  Square,  Cube,  Biquadrat,  c re.  Roots  in  the  former 
Part  of  this  Book  mentioned  :  For  Example, 

In  Extracting  the  Square.  Root  of  1522756. 

.  .  ;  .  Canon  for  the  Square  Root. 

1522756  (1000=4  zzaa-l-2ab+bb. 

1000000  =44  dedu£. 

-r  this  Reft  by  24=2000)  52275 6  Refts,  (200=tethe  Quote. 

400000  z=2ab. 

40000  zzzbb. 

440C00  ~2ab+bb,  deduct  from  the  laft  Reft. 

-r  by  24  r=  2400)  82756  remains,  &  now  1000  +  200=1200=4 

* . —  (30==&>  the  Quote.  ♦ 

,72000  =2  ab. 
poo  s=  bb. 


72900  z=2ub-f~bb3  deduCt  from  the  laft  Re- 
■  ■  (mainder. 

f  by  24  ss  2460)  9856  =Reft$&now  i230=:the  3  Roots=4. 

-  (4=^=thc  Quote  or  Uftin  the  root  fought. 

9840  =2  ab. 

16  =  bb. 


9856  =2 ab+bb)  dcdu&  from  the  laft  Reft' 

o  Refts, 


And 


p  p  t 


3 1 8  To  EstraM  Roots  of  Numbers,  8i.c.  Chap.  io. 

And  the  Reafon  of  Extra&ing  the  Cube  Root,  will  appear  in 
the  following  Example,  proceeding  according  to  this  Canon 
aaa  +  3  aab  -|-  3  abz  -f  b\ 

9  9  9  .  9 , 

Extras  the  Cube  Root  of  11119431168  (2000=4. 

8000000000  =444,  deduct, 

1200600Q)  3 1 1943 1 168  refteth,  which  divide  by  34-J-  344, 

(200 =&.  (gives  200szb, 

6000  =  34,  the  Treble  Root. 

1 2000000  =3 A?,  =  the  Treble  Square  of 

•— - -  (the  Root  4.. 

12006000  =.  34  -j-  344,  the  Divifor. 

8000000  Ostbbb  or  20G3. 

240000000  aafc  4^=6000x40000. 

2400000000  — 344^=4000000x200x3. 

2648000000  =M£  34W  4-  ^aab— the  fuhtrabend 

,  - - -  (to  deduft  from  ti  e  laft  refolverd. 

14526600)  471431168  refteth  the  fecond  Refolvend. 

— - - - (30 =&,  =the  Quote. 

6600  =  Treble  Root  2200=34. 


14520000  =344=2200^3. 

14526 600'= 34 -f  344=the  Divifor  for  2d 

— - • - -  -  (Refolvend,  gives  30=^. 

27000  =W= 30*. 

5940000  =34/^=6600x900. 

435600000  =3446=4840000x30x3. 

441567000  =666 -f  34^-)-344^=the  fubtrah* 

14925390)  29864168  =  third  Refolvend  Refts. 

( 2=6,  the  Quote. 

6690  =34,  the  Treble  Root  =2230X3^ 
14918700  =344=4972900x3. 

14925390  =34  + 344,  the  Divifor  for  the  3d 

. . .  — .  (Refolvend.. 

8  =666=  2 ?. 

26760  =3466=6690x4* 

29837400  =344^=14918700x2. 

2^864168  z=bhb  +  $abb  +  $aaby  the  Sum  or  Sub- 
_  (trihend,  which  ukenfrom  the  jd  Refolvend. 

/p)  there  Refts  (6) 

v  So  the  Root  is  iound  2000  -f  200 

And 


Se£t.  6.  To  Extratt  Roots  of  Numbers,  <kc.  319 

And  the  Procefs  according  to  the  Canon  of  the  third  Power  of 
is  repeated  three  times,  viz.. 


1  ft,  2000=4,  and  200=& 
2dly,  2200=4,  and  30 =& 
3dly,  2230=4,  and  2 =£ 


or  2000 
T  200 

+  3° 

+  2 


S=  2232,  the  Root 
required. 

.  .1  ; 


Thefe  Examples,  according  to  the  2d  and  3d  Powers  of  the 
Binomial  Roots  in  the  Table  above,  fully  Drew  the  Reafonofthe 
Method  ufed  in  the  Extradion  of  the  Square  and  Cube  Roots. 
And  by  the  Obferving  of  the  Canon  given  by  the  Powers,  the 
Root  of  any  other,  even  the  fquared  Surfolid  may  be  extraded : 
As  I  did  that  of  the  Biquadrat  in  Sett.  6.  of  Chap .  i>  Article  the 
2d  ^  having  never  leen  it  done  but  only  proceeding  purely  as  the 
4th  Power  direds. 

IV.  The  Roots  of  Algebraick  Quantities  are  either  thole  of  Ra¬ 
tional  or  Surds.  1.  The  Roots  of  Rational  Quantities,  whether 
thole  Quantities  be  compounded  by  Multiplication  of  Single,  Bi¬ 
nomial,  or  Refidual  Roots  are  thus  exprefs’d. 


1.  How  Single  Roots  of  Powers  are  exprefs’d  in 

Species  and  Numbers. 


Powers. 

Their  Roots. 

in  Species,  in  Numb. 

Species.  Numb. 

Square 

#4= 

4 

u  =  2 

Cube 

bbbza 

27 

i>  —  3 

Biquadrat 

r*~rr. 

25  6 

e  =  4 

Surfolid 

d*=z 

3I25 

d  =  5 

Squared  Cube 

,h*=2 

46656 

b  ~  6 

2d  Surfolid 

1  1  ' 

823543  1 

x  »  *v 

7 

— : - 


2.  How  Binomials  and  Refidual  Roots  are  extraded. 


Binomial  Powers.  Their  Roots. 
Species.  N°.  Species.  N°. 
m -f-  2nb -j- £&=  25*  u-j -b~  5 
UH-j-  2ti  -fi  =  9.  u\  1=  3 

\6hh k'zzig 6 U  4 
hbm  T  2bm  64.  8 


Relidual  Powers.  Their  Roots. 
Species.  N°.  Species.  N°. 
dd——2cl,A  -\-mzzz  g.  d  3 

bb  —  2 b  -f-  1  =  4.  b  —1=  2 
i6hh—%hk-\  kkz=z2$g.  4 h — ^=17 

hbm — 2bm-\-mz=,  id.  4=  4 

idly,  Surd 


p  p  p  2 


320  Surd  Roots,  bow  exprejjed,  &c.  Chap.  io. 

%dly.  Surd  Roots,  or  Roots  of  Surd  Quantities  are  exprefs’d 
thus  by  their  own  Radical  Signs. 


Simple  Surd  Quantities. 

Power*.  Root*.  Power*.  Roots; 

Square  Root  of  #=-*/#  or  in  171=*/ 17s 

?  » 

Cube  Root  hzz\/.b  .#-•••  3 1 5*— ^3*5 

4  4 

Biquadrat  c~*/c  .  .  •  •  -  .  5*7- — */^7 
Surfolid;  &=zl/d  .....  7*5=^731 

<s  .  < 

Squared  Cube-  g~Vg  •  •  *  »  379==V^379 

,  2d  Surlolid  h'si^/h  .  •  •  •  1231=^  1231  r 

8  8 

Squared  Biquad. fe=z\/k  ....  339 — a/339 

Cubed  Cube  l~\/l  ....  1129=^/1129^ 

1  •  *  ° 

Squared  Surfol.  w=v//^  .  •  .  1057=^1057.; 

Compound  Surd  Quantities.  _ 

Powers.-  Roots.. 

•  •  .  .  i  .  . .  .  l  •  1 

3 

f  « .  .  •  ....  \/ ^ 

n+b+c+d  .  .  . ,  .  ....  .  .v 

5 

. . .  «-  *  *' 

6 

.  -  t/u+b+c—d+g+ft  1 

....  -f-C— • 

8 

»+l>~ b+l+l  .  .  .  V><+&— 1 

10 

•  .  . .  .  *  •  +/i7rH~gh — ic-fw 

It  muft  be  obferved,  That  the  Sign  connecting  the  Refidual 
Root  is  always  the  fame  with  that  of  the  doub le  ReCtang le, 
Negative  asunder  the  2d  above. 

Having  fully  ihewn  the  Nature  of  Raifmg  the  Powers  of  Quan¬ 
tities,  and  Extracting  the  Roots,  and  illuftrated  the  fame  by 

Numbers,. 
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Numbers,  it  naturally  leads  me  to  The  Arithmetic It  of  Surd  Quan¬ 
tities  }  whichd  dhall  alfo  demonftrate  by  Numbers. 

Sect.  VII.  The  Algorithm  of  Surd  Quantities: 

In  regard  there  is  often  Occafion  for  Working  the  Roots  of 
Species  or  Numbers,  as  by  Addition,  Subftra&ion,  Multiplica¬ 
tion  c f-c.  of  them  ^  and  that  it  would  be  tedious  and  lefs  accu¬ 
rate  to  find,  near  the  real -Roots  of  Numbers,  and  impolhble  to 
be  done  of  all  Algebraick  Quantities*,  therefore  the  Bufinefs  of  this 
Se&ion  is  to  give  Rules  for  fuch  Operations  in  Powers  without 
regarding  the  Roots  farther  than  by  the  Radical  Signs  prefixed : 
So  that  the  compleat  Powers  of  Quantities,  or  Numbers  may 
hereby  be  added,  fubftra&ed,  drc .  as  well,'  (and  much  fooner) 
than  if  the  real  Roots  were  known,  and  the  Work  done  by  them. 
See  Article  7.  Sett.  1.  of  this  Chapter. 


I.  Reduction  of  Surd  Quantities . 


Reduction  is  here  taught  firft,  because  Quantities  are  required 
to  be  reduced  to  a  common  Radical  Sign  before  thofe  that  have 
different  Signs  can  be  multiplyed,  divided,  &e. 

4 

Example  1.  Reduce  \/«  and  aJc  to  Surds  having  a  common 
Radical  Sign  y  or  Surds  Heterogeneal ;  to  Homogeneal.  See  the 
Operation.. 

s  m  \  J  •*  \  i  V  kv|  '4  .  V  ♦  '  I  -  %  ’i  %  4  '  VI  V.  L 

4y  4  The  common  Radical  Sign. 

2,  1  j=The  loweft  Terms  of  the  given  Radical  Signs  or  Exponents, 

2  4 

s/n,  c=The  Surds  given  tu  be  reduced. 

4  4' 

\Zca=The  Ahfwer  or  the  Surds  given  in  a  common  Radical  Sign. 


By  the  Operation  ’tis  plain,  that  firft  I  take  half  the  Radical 
Sign  2  (given)  and  put  it  over  the  other  given,  or  4  5  and  half 
the  given  Radical  Sign 4,  and  place  it  over  the  other  *  given  or  2y, 
which  are  the  loweft  Terms  of  the  given  Radical  Sign. 

idly,  I  multiply  the  Radical  Signs  given  by  thofe  ftanding  over 
redpe£Hvely,  and  they  produce  4?=  the  common  Radical  Signre- 
quired*. 


3dlyr  1 
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My,  I  raife  the  Surd  Roots  given  to  the  Powers  of  the  loweft 
Terms  of  the  given  Radical  Signs  which  ftand  over  the  refpec- 
tive  Roots;  as  u  raifed  to  the  2d  Power  is  uu,  c  in  the  ill  Power 
is  —e,  and  placing  the  common  Radical  Sign  before  this  uu  and 

4  4 

the  r,  I  have  the  Anfwer  Vuu  and  v' c . 

Example  2d  fhall  be  in  Numbers,  as  to  reduce  V9  and  y'r  6 
to  a  common  Radical  Sign. 


See  the  Work  by  the  fame 
Rule  as  above ;  and  in  Multi¬ 
plica  tion  and  Addition  ’tis 
lhewn  how  thefe  prove  each 
other,  or  how  the  Totals  a- 
gree,  and  confequently  prove 
the  Truth  of  this  Method  of 
Redu&ion. 


4» _  4=Common  Radical  Sign. 

2,  1=  heart  Terms  of  given  Radical 

_ _  (Signs,  placed  interchangeably. 

2  4 

V 9 3  y/i6=Surds  given. 

4  4 

i6r=:Surds  required,  or  thofe  given 

{reduced. 


II.  Multiplication  of  Simple  Surds. 

In  this  Article  I  fhall  ihew, 

1 .  How  to  multiply  a  Surd  by  a  Rational  Number  or  Quan¬ 
tity. 

2.  To  multiply  a  Surd  in  others  of  the  fame  kind,  or  the  fame 
Radical  Sign. 

3.  To  multiply  Surds  together  having  different  Radical  Signs, 

I.  To  multiply  a  -Surd  in  a  Rational  Number  or  Quantity. 

%  • v  • f: j I  a'  T2  -'iv ' '  . 1  i 

This  is  exprefled  two  ways,  for  Example,  to  multiply 

Vc  by  b,  the  Anfwer  is  very  often  expreffed  thus,  b  ,/c  or  b  in 

the  Biquadrat  Root  of  c.  But  actually  to  multiply  them  is  done 
by  this  ‘  *'  .  . 

Rule."]  Raife  b  up  to  the  Power  of  the  Surd  given,  as  here  b  in 
the  fourth  Power  is  bbbb,  and  putting  the  fame  Radical  Sign  be- 

fore,  is  ./bbbb,  which  being  multiplied  by  v'r,  gives  s/bbbbc. 

Or  in  Numbers,  fuppofe  r=i6,  and  b~ 8,  then  ^‘>=4091 5,  and 

V}6  multiplied  in  the  Produd,  and  that  Root 

being  Ex  traded  is  =ic5,  the  Produd  in  a  Rational  Number. 


To 
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To  prove  both  which  Ways  of  working,  by  railing  the  Power 
of  the  Rational  Number,  to  be  Genuine, 

I  fay,  c  being  =i<5,  its  y',  =2,  which  multiplied  by  i=8,  gives 
16  as  before. 

2.  To  multiply  a  Surd  Number  by  a  Surd ,  which  are  Homogeneal ,  or 

when  the  Radical  Signs  are  the  fame . 

Rule." ]  Multiply  the  one  by  the  other,  and  the  Product  is  the 

Anfwer,  prefixing  one  of  the-  Radical  Signs  given. 

3  3  ? 

Example.  Multiply  \/dr  by  Qur  and  the  Product  is  =r Qdru, 

and  putting  «=  8  ^  *,  and  3.  It  is  thus  done  in  Numbers, 

333  _ 

V 27  by  ,v/8=ry'2id:=5  the  Product. 

3 

Proved  thus By  the  real  Roots  Without  Sunlit  I  lay  ^27=3, 

3  '  /  ’’  -  • 

and  y/8.=2,  and  2  times  3  is  <5,  as  before  in  the  Numerical  Way 
laft  above,  which  is  the  fame  as  the  Literal. 

3.  To  multiply  Heterogene al  or  Surds ,  having  different  Radical  Sians « 

Reduce  them  to  a  common  Radical  Sign,  and  then  work 
as  in  the  laft. 

4.  2  \  v 

Example.  Multiply  Qc  by  y/«.  In  a  common  Radical  Sign,  the 
4  4  4 

Surds  are  js/uu  and  y/c  }  whofe  Produd  is  ^/cuu. 

4 

Or  in  Numbers :  c^=i5  ;  and  9  •  or  y/16  to  be  multiplied  by 
2  4  4 

y/9,  which  in  a  common  Radical  Sign  are  Vi<5  and  y/8i,  whofe 
4 

Product  is  y/ 1 296==:5. 

4  4 

##/£  proved  thus :  By  the  real  Roots,  for  y/i<5=2  and  y/8i=3  * 
and  3X2=-<5. 

Ill,  Divifion  of  Surd  Quantities <, 

There  is  nothing  of  Difficulty  in  this  Rule  for  if  the  Quanti¬ 
ties  of  the  Dividend  can  be  divided  by  thole  of  the  Divifor,  and  1 
the  Radical  Signs  are  the  fame,  work  as  is  taught  ."in  Divifion  of 
Algebra,  or  of  whole  Numbers  ^  as  a/ ubc1- by  \/bc  the  Quote 
tzEf/uf  &c.  Or 
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Or  in  Numbers  •  a/ 1 44-r  V9= V '  <*=4>  or  ■=I2,-tV  F°r  Proof; 

2.  If  the  Radical  Signs  are  not  the  fame,  they  may  be  reduced 
to  a  common  Radical  Sign,  and  then  divide  the  Power  of  the  Di¬ 
vidend  by  the  Divifor  ;  or  put  it  over  that  of  the  Divifor,.  as  if 

the  js/cuu  be  divided  by  y/u*  In  a  common  Radical  Sign  they  are 

4  -4 

Vcuu  for  the  Dividend,  and  s/uu  for  the  Divifor  \  fo  the  Anfwer 

is  And  this  proves  the  laft  Example  in  the  laft  Rule, 

and  is  farther  proved  by  dividing  the  Numeral.  Redangle  there 
by  one  Fador,  for  the  Quotient  will  be  the  other  Fador. 

IV.  Addition  of  Surd  Quantities* 

This  Rule  is  placed  after  Multifile ationy  becaule  that  is  often 
tiled  in  this  Rule  Addition .  I  fhall  ihew 

1.  How  to  add  when  there  are.  the  fame  Quantities  and  Radi¬ 
cal  Signs.  .  ,  „ 

2.  When  there  are  different  Quantities  or  Species,  but  the  lame 

Radical  Signs,  which  Quantities  are  fuppofed  Commenfurable. 

3.  How  to  add  Quantities,  having  the  fame  Species,  but  diffe¬ 
rent  Radical  Signs,  or  when  both  the  Radical  Signs  are  different* 

arid  the1  Quantities  incommenfurable. 

44  4 

1.  To  add  and  */#•  ,  ,  ,  t  ,  --  ,  .r 

Rule.}  Multiply  any  i  of  the  Surds  by  the  whole  Number  Of 

them,  as  here  a/u  x  by  3:=V8i  a,  (obferving  tbeflrft  Rule  of  Mul¬ 
tifile  at  ion  laft  above,)  which  is  the  Anfwer. 

*  4  4  4 

cOr  in  Numbers.:  Add,  ^16,  andj^/16.  Here  3  the.Num- 

44 

her  of  Roots  raifed  to  the  fourth  Power  is  81  y  and  yi 6  *  v'oi— 

£/iz  96^6  proved  thus  •  Vi6=2,  andjtimes2  is  6,  or  2+2+2, 

which  proves  the  Rule.  , 

2.  When  two  unequal  Surds  are  Commenfurable,  and  have  the 

fame  Radical  Signs,  and  when  divided  by  their  greateft  common 
Meafure,  are  reduced  to  fuch  Quantities  as  are  the  compleat  Pow¬ 
ers  of  fome  Quantities  or  Numbers  *  they  may  be  added  .thus, 

I  3 

fuppofe  v+o  to  ko  added  to  4/1 3S" 


id  Rule*'} 
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3 

id  Rule .3  Divide  the  Surds  by  their  common  Meafure  and 

1  3 

they  are  reduced  to  v'8  and  ^/ij9  the  Cube  Roots  of  which  are 

2  and  3  }  the  Sum  of  which  is  5,  which  Sum  of  the  Roots  mul- 
33 

tiplied  is  5^ 5=\/625  the  Anfwer. 

And  for  Proof y  Extract  the  Cube  Roots  of  the  Surds  given  in, 

the  common  way  of  Extraction,  and  you’ll  find  the  Sum  =^525 
=8.55. 

How  to  add  Quantities  having  the  fame  Surds ,  but  different  Radical 
Signs  ;  or  when  the  Radical  Signs  are  either  different  or  the  fame ,  and 
the  Surds  are  incommen fur  able . 

Rulef  |  There  is  no  Occafion  for  farther  Operation,  than  to  put 

the  Radical  Sign  -)-  between  the  given  Surd  Roots :  As 

3  4  34 

To  add  v'cc  to  the  \/cc  and  y/cc  ;  the  Sum  is  ^/cc-fy/cc-fy/cc.  ] 

3  4-  34 

Or  the  Sum  of  \/^  the  \/6  and  >^13,  is  +\Z6+x/i 3. 

Or  \/3  + \/7  + v/12,  &c.  is  the  Sum  of  fuch  Surds  as  ^3,  \/j 
and  a/  1 2,  &c. 

There  is  a  Rule  which  fome  pretend  helps  us  to  the  Sam  of 

2 

thefe  hind  of  Surds,  when  the  Radical  Sign  is  \A  The  Rule  is 
this  •  To  the  Square  Root  of  the  Sum  of  the  Squares  of  the  Surds  gi¬ 
ven,  add  the  double  ReCta ngle  of  theie  Surds,  and  the  Sum  is 
the  An  Ever. 

Example.  To  a/ 1.2,  add  V8  ?  according  to  the  Rule,  the  Sum 
of  the  Squares  of  the  Surds  is  =?io,  its  Root  s/i o,  and  the  double 
ReChmgle  of  the  Surds  is  i/s/96z=&x  12x4=^384,  by  the  firft 
Example  of  Multiplication  of  Surds.  So  by  this  Rule,  the  Sum  of 
\/ 12  Ta/8  is  reduced  to  ^/io+  a/ 3 84.  I  muft  confefs  I  do  not  fee 
the  Ule  of  the  Rule,  nor  of  the  Alteration  of  the  Surds,  fiace  to 
fay  the  Anfwer  is  8  is  more  true  and  intelligible,  than  to 

call-the  Sum  \/  20  4-  a/ 3  84. 

V.  Subftraftion  of  Simple  Surds • 

1.  When  the  Surd  Roots  are  commenfurable  or  reduceable  .to 
Rational  Quantities,  as  in  the  fecond  Example  in  Addition :  work 

•  Q.  q  q  as 
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as  is  there  direfted,  but  when  you  come  to  the  Roots,  inftead  of 
taking  their  Sum,  take  their  Difference,  and  multiply  as  in  the 

fame  Example.  To  know  the  Difference  between  ^40  and  1/ 1 3  <? ; 

Thefe  ~v<>  reduces  them  to  v8  and  v'27,  whofe  Roots  are  2  and 
3,  and  the  Difference  of  thofe  Roots  is  1,  which  multiplied  by 

the  common  Mealure  ^5,  gives  Y'5  for  the  Remainder  or  Diffe- 
rence. 

But  when  the  Surds  are  incommenfurable,  as  in  the  laid  Exam¬ 
ple  in  Addition ,  you  have  nothing  to  do  but  place  the  Sign  ( _ ) 

between  the  Surds  given  •  fo  the  Difference  of  4/h  above" vV  is 
\dh  -  </g. 


VI.-  Addition  and  Subftraftion  of  Compound  Surds. 

1  ft,  For  commenfurable  Surds,  as  thole  under  the  fee ond  Rule 
of  Addition  above,  take  this  Example. 


To  V  45+V294 
Add  V 125 — 96 


Sum  =v/3  20+^54. 


Here  the  Sum  of  V^45  and  V125  =  ^320  3  and  of  ^294  and 
—  v 9<5=:  ^54  by  the  laid  lecond  Rule,| 

idly,  For  mixt  Numbers,  as  Surds  and  Rational  Numbers  :  fee 
this  Example. 


4  4 

To  331  -fV  768— \/8o 

4  4 

Add  1534-^/  243+^1280 


Sum  =  484 -f-  -v/7203  +  \/8o 


Or  from  331+^/768+^/80 
Take  153  +  ^243—^1280 

*  1—  1 

Refts  =178+^3  -f^/12  96 


I  need  give  no  farther  Examples,  becaufe  the  Addition  and  Sub- 
Jiratlion  of  thefe  Surds  are  done  by  the  lelf-fame  Rules  as  thole 
called  Simple  Surds,  as  by  the  Rule  under  the  fecond  Example,  and 
in  SubflraUion  of  thole  Surds. 


The  lecond  Example  laid  foregoing  is  done  thus  :  To  add  I/16S 

4  4 

to  ^243;  I  divide  them  by  the  common  Meafure  V 3,  which  re- 

A-  ^ 

4uceth  them  to  4/2^6  andySi,  whofe  Roots  are  4  and  3,  whole 

Sum 
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4  44 

Sum  is  7,  ^07^/3  is  the  Anfwer,  or  74x-v/3  t/fioi,,  and  fo 
of  the  Reft. 

The  Demonflration  of  the  Rule  for  thts  Iafi9  as  wider  Article  IV. 

Rule  2. 

This  I  ihall  do  by  * 

this  plain  Inftance  \Ap  1/64+1/64  =  the  fuppofed  Surds  given. 

of  Numbers  adapted  Qp°res  v'*6  4  Roots, 

on  purpole,  as  in  the  Quotc==  + Vi  6~J_ 

Margin  •  where  ^64  8  =  Sum  of  the  Roots. 

Tv /^4>  are,  given  and  8v/4=v'2$6r=:  16  the  Anfwer. 

to  have  their  Sum  =  8-[-8. 

found. 

1.  Thefe  divided  by  y^,  are  reduced  to  the  Root  y'id-t-Vi 6> 
whole  real  Roots  are  4T4—8.  And  \Z4x8,  as  by  the  firft  Rule 
of  Multiplication  above,  gives  the  ^256,  whole  Square  Root  be¬ 
ing  16 y  is  =  the  Sum  of  the  Roots  of  the  two  Surds  given. 


VI.  Multiplication  of  Compound  Surds « 


Three  Examples  or  V'aricties 
done  in  Species  two  Ways . 


The  three  Examples  in  Specie* 
*  '  Nw  * 


proved  by  Numbers . 

Example  1.  Example  1. 

To  multiply  b  V^Osee  the  Operation,  alfo  in  Numbers  5  4  ,  as 

u\ac  +  y/b  S  t  2  -fV i6J  cIie  Species* 

m  |-  -  -  — r  ^  _  .  .  f _  — j 

dbci/ac+b^/dcsz the  Prod,  or  in  Numbers  =8.v/64-f-4V64v/  6=194 
0f  Tsurds!1"}  =\TmMccc  +  V  abbbe  '  " 


to 


For  4x8  (=-v/ 64)  =32 _ 

Sc  that  32X2-f4(— ^ \/i6)  =  6~^  ^ 


Example  2.  Example  2d  proved  thus  : 

To  multiply  b  \/ac  41/64!  Multiply  as  the 

in  ac\/b  Multiply  by  2\/ 16  j  Species  are, 

abc\/abc~the  Produft  j  or  in  Numbers  =  8V 64V  16=256 
to  Surds.  ^Vaaabbbccc  por  ^  =  32 

-  > — ~  And  32X  2X4(=.2V/i6)=8  * 


Q.q  q  2 


Example 
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Example  3.  Example  3. 

To  multiply -MV*  Or  in  Numbers  thus:  4+ ^647  B  h  3d  Example, 
in  <*r-f  \/£  x  111  2+v/l°  J  3  r  ■ 

SSf}=*t  ✓-«+*'«+✓*  Ma  ^"L\iv,6=  6 

1.  iSfa*,  That  in  multiplying  b,  multiplied  in  the  Square  Root 
of  ac ,  by  ac  more  the  Square  Root  of  b  ,  I  fay  b^/ac  by  acr=abc 
x/ac,  and  Rands  fo  in  the  Example  i .  More  b  (in  the  Multiplicand) 

V" abcy  &c. 

2.  Note,  In  like  manner  by  the  Numbers,  Example  i.  I  lay  2 

times  4V64  is  8^/64.  2^/jy,/  4 s/&4  by  \/i6,  is  =  4v/<54v/Id }  fo 
the  Produft  is  4x^64^/ 16.  Now  the  Square  Root  of  64 

is  8,  and  of  1 6,  4,  fo  that  this  Product  is  8x8=4-x  8x4=1 92  :  And 
that  this  is  right  multiplied,  will  appear  by  the  Numbers  given, 
or.  4  x- in  8,  (which  8  is  the  Square  Root; of  64,)  gives  32  for  the 
Value  of  the  Multiplicands 

And  2,  more  4,  (which  4  is  the  Square  Root  of  16,)  makes  <5, 
which  is  the  Value  of  the  Multiplier  ^  fo  6  times  32  is  =  192  as 
before,  which  is  a  full  Proof  of  the  Rule  by  the  firft  Example,' 
and-  the  reft  are  performed  and  proved  much  after  the  fame  man¬ 
ner,  which  it  would  be  needlefs  to  infift  farther  upon. 

Example  4.  To  multi- 

ply  \/u — cd  by  \/u-\-cd : .  4/#— of-  'T  - 

See  the  Operation  in  the 
Margin. 

In  Numbers  demonftra- 
ted  thus }  «=8,  c=i,^=2.  . 

3 

Then  \/8— 2 


x/n-fcd 
3  3 

\Am — x/cccddda 
3 

-f  x/cccdddu— ccdd 


by  \/8  +  2 

3  3 

^64— ^64 

+4/64—4 


33  3 

Prod.  z=a/m  -j-  \/ cccdddu— x/cccdddn — ccdd 


Produft  contra&ed  =-*/#/* — ccdd 


^64— 4=  the  Sum  or  Produft  contra&ed.-- 

[Now  the  Cube  Root  of  64=4,  and  4 — 4^0 
3 

So  the  y'8=the  Multiplicand  =2,  and  2—2=0  X  2  in  the  Multiplier  =  o 

(the  Proof.  5.  Hence 
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5.  Hence  it  appears,  that  if  you  multiply  two  Surd  Numbers 

a 

together,  whofe  Radical  Signs  are  the  Square  Root  of  the 
Product  is  the  Anfwer  in  a  Rational  Number.  But  if  the  Root 
cannot  be  Extracted  without  a  Remainder,  divide  the  Produd  by 
the  greateft  Square  Number,  that  will  doit  without  Remainder* 
fo  the  Root  of  that  Divifor  in  the  Quote  is  the  Anfwer,  as  in 
the  firft  Cafe,  1 6  in  a/ 9  =  a/  1 44  —  1 2  the  Anfwer.  And  in  the 
fecond  Cafe,  >^72  in  a/8  =  a/ 576?  which  4-144  quoteth  4,  and 
the  ^144=12  1  fo  that  12  a/ 4  is  the  Anfwer. 

•  *«- 

VII.  Divifion  of  Compound  Surds . 

This  will  appear  very  ealy 
to  thole  who  underhand  com¬ 
mon  Divifion  in  Species,  as  be¬ 
fore  taught,  and  Multiplicati¬ 
on  of  Surds. 

Example ,  Divide  \Z.buf-\/du 
by  *s/u  \  fee  the  marginal  Work. 

Example  2.  To  divide  abc-\-acy  ac+b^b-{-  abc  by  or  *n 

Numbers,  8 +  2  ^64  4-4  a/ 164-^64,  V16  by  2-fyi 6. 

Done  Literally  thus  : 

b-f-^ac)  abc-j-acv acf-by  b-j-  \/abc  (ac-py  b  ss  the  Quote. 
abc-fac  ,  ac 

b^/b-p  abc 

b\/b  4*  abc 

- - - — 

Refts  0 


Quote. 

a/h)  \ZbnAf\/ dn  (^b^^d 
a/ bit 

A/dtt ' 

a/  dli  ■ 

o  Refts. 


Done  Numerally  thus : 

8-f  2^644-4^164- V64  ,  ^16  (4V 64  =2 Quote, 

8+4vi6 

2y’64— 4^  164-4^16 

Or  Contra£ecLrand  the  7  ,  ,, 

Reft  brought  down.  5  2^/044- V64  <J\6 

2V  64  +  ^64  ^  1 6 

0  Remains,  - 


There 
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There  is  nothing  of  Difficulty  in  thefe  Operations,  obfervine 
to  change  the  Signs  of  what  you  fubfirad :  As  in  the  Numeral 
Example,  lam  to  take  4^1  <5  from  2V64,  therefore  I  fay  that 
2 J<j4—4v' 1 6  is  the  Remainder,  to  which  if  I  bringdown  4,16' 
the  -f-  and  —  deftroy  the  4yd 6  :  So  that  bringing  down  to  the  laid 
Remainder  2 yd4,  the  reft  of  the  Dividend,  which  is  V64Vi5  I 
find  that  2-} -\l6y  is  contained  in  if6y-,  y/54  tines,  which  I  put 
in  the  Quote,  and  multiply  and  deduft,  fo  the  Remainder  is(o> 
And  the  Truth  is  thus  proved,  1  ft.  In  that  it  agrees  with  the  Lite¬ 
ral  Example.  .  idly,  As  it  is  the  Product  of  Example  the  Third 
foregoing,  divided  by  the  Mult, plier.  And  idly  And  molt  plain¬ 
ly  thus  :  ■  r  L, 


The  Value  of  the  feveral  Members  of  the  Numeral  Dividend  are , 


.8 . .  8 

2^/64,  °r  2*8 . l6 

4\/i63  or  4x4 . =16 


V  64V 16,  or  8x4 . =  32 

^  alue  of  the  Divifor  2-ffi6  =  2-f4~6)  72  =  Sum  (i2  =  Quote 


Sect.  VIII.  Algebraical  Fractions. 

Although  the  Bufmefs  of  Fractions  in  Species  are  often  ufed  in 
the  Solution  of  Analytical  Queftions  :  Yet  fince  the  Reader  of  this 
Part  is  fuppofed  to  have  perfe&ly  learnt  Reduction  of  Vulgar  Fracti¬ 
ons,  Chap.  2.  Se£l.  1.  and  there  being  fo  very  little  Difference 
between  the  Method  of  working  F  rati  ions  in  Numbers  and  Species 
therefore  1  fhall  not  need  to  enlarge  much  on  this  Section. 

1.  Note,  The  fifth  Cale  is  done  thus:  Multiply  the  Quantity 
given  by  the  propofed  Denominator,  and  place  the  Product  over 
the  Denominator  for  the  Anfwer. 

2.  And  the  fixth  Cafe  is  only  placing  the  Integeral  Quantity  gi¬ 
ven  as  a  Numerator,  and  a  Unit  for  a  Denominator. 

3.  And  that  the  Quantities  omitted,  which  are  found  in  both 
the  Terms,  brings  a  Fraction  into  its  lovveil  Terms. 


The 


DC 

Nut 

ber 

Cafi 

give 

I 

2 

3 

4 

5' 

6 

7 
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The  Cafes  of  Redudion  of  Algebraical  Fradions. 


To  reduce. 


Examples^,  two  to  each  Gale. 


Mixt  Quantities  to  C  11 
Fradions.  c - 


b-\~h- 

1  c 


( 


&  4 


Z>+ c- 


An  improper  Frac¬ 
tion  to  a  whole  or 
mixt  Quantity. 


c 


(Ih  ~j~  b  ~j-  c 
d 


A  Fraction  to  its 
lowed  Terms. 


ubbd 

ubc 


l^dc  -f-  2ldpn 
7  drtt 


fradions  of  diffe¬ 
rent  to  common- 
Denominators. 


ums 

>  >  7 


H 


if  h+d 

£g 


m 


*  whole  Quantity  n 

to  a  Fradion  ofbd-c  to  that  of  Denominator  r 

ti;G  IcllTlP  Vain  a  ^  —  - - - - 


whole  Denomina¬ 
tor  is  given. 

^n  IntegeraJ  Quail-, 
tity  to  the  Form* 
of  a  Fraction. 


^  Compound  to  a 
hmple  Fradion. 


bu.  < 


cu—pr-j-hh 


**  c  t  ' 

bof  jot  ~ 


Z£b+cd  r —  Jj? 

m  b  +  n 


The  Anlwers. 
bcH-\-b 


Done  hv 

Rulf  s  Ch 
2  Set!  d 
&  Cafe* 


d?4-\-b  -j~c  I 

d 

•  1 

bu  +■- 
c 

,&  +  c 

*+~r  1 

w 

c 

r 

art  cmt  crs 
crtJ  crt*  crt 

SSH  ~h  cgg  .  I'm  j- dm 
Kg™  ’  gg'n  j 

br-j-cr  | 

r  I 

Tji-p-mr  —j—  sh  ~h  ms  I 

rj-s 

ha 

1  _  j 

ctt—pr+hh  j 

1 

cm 

bdm  \ 

^bru-j-chr—  1 5  bsta—  5 cdst\ 

33* 
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Algebraical  FraMims. 


II.  Addition,  Subftra&ion,  Multiplication,  and  Divilion  of 
Algebraical  Fra  ft  ions  j  two  Examples  to  each  Rule. 


Propofmons  or  Examples. 

r.  To  ^  add  & 
u  m 

a  i  i;,* 

’ 

Solutions  or  Anfwers. 

_ umm  -f-  2  bbu 

mu  \ 

h 

Rules, 

Reduce  the  Frac- 
oni  to  a  common 
Denominator,  and 
idd  tne  Numera¬ 
tors  as  in  Vulgar 
Fractions. 

Note,  — gr  and 

4-  gr  deftroy  each 
other. 

Addition  - ' 

2.  To  u~r  add 

£  £th 

g%~ “gr  Afuu — th  -f-  gr 
gg+g* 

~  amm4~2bbti  _  ,  2 bb 

i.  From  - - -  lake  — 

mu  m 

Refts  =  - 

U 

Reduce  to  a  com¬ 
mon  Denominator, 
and  work  as  in 
Vulgar,  reducing 
the  Remainders  to 
their  loweft  Terms 

buDIU  action  . .  ■ 

2.  From  &-&+*»-»+?  1 

££+£“  i 

Take  >  ..... 

g+“ 

Refts  ~ 

& 

V,  . 

2  bn  -  h 
i.  ■ —  by  - 
c  J  n 

Produd  ^ 
cn 

Multiply  the  Nu¬ 
merators  give  2 bhu, 
and  the  Denomina* 
r°r,  ~  cn  «s  in 
Vulgar  Fra <Sion 

reducing  u  h  in¬ 
s’ 

to  a  Fraction,  asby 
the  firft  Reduction 

Multiplication  - — “  '■  ,-M  1  ■" 

2.  a  4--  by  - 
r  s 

Prod  +  3 

rs 

T"y  •  •  j  2  bhu  1  ^ 

i.  Divide  ' —  by  - 
cn  n 

^  .  ibtt 

Quote  ==  - 

Woik  as  in  Vul¬ 
gar,  and  reducing 
j  the  Quotes  to  low- 
eft  Terms,  Ihallbe 
las  you  lee, 

1 

Uiviuon  ■  . .  —  ■ 

.  ynpnt+ibmp  yep 

'  *  *  rs  '  S 

Quote  =uj~- 
r 

Thefe  Examples  above  are  very  eafy  to  fuch  as  have  fufficient- 
Iy  acquainted  themfelves  with  Vulgar  Fr  aft  ions,  and  the  two  Ex¬ 
amples  in  Subfir  action  prove  thofe  in  Addition ,  as  thofe  in  Divifion 

do 
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do  thofe  in  Multiplication  3  there  is  no  need  to  illuilrate  thefe  by 
Numbers,  becaufe  that  is  done  by  coir  paring  thefe  with  the  like 
Examples  in  Vulgar  Frabfihis.  So  that  1  proceed  to 

Sect.  IX.  Rules  to  ref olve  Simple  Equations. 

The  Bufmefs  of  this  is,  (when  unknown  Quantities  are  inter- 
mixt  with  known,)  to  bring  the  unknown  Quantity  to  pofTefs  foie- 
ly  one  Side  of  the  Equation  (commonly  that  towards  the  Left- 
hand)  now  thefe  complex  Quantities  being  lb  either  by  the  un¬ 
known  Quantity,  being  added  to,  fubfrracted  from,  multiplied 
in,  or  divided  by  known,  or  by  moft  or  all  of  thefe  together  5 
therefore  Equations  are  refolved,  or  the  Value  of  the  unknown 
Quantity  is  dilcovered  by  Addition ,  Subfir  aflion ,  Multiplication , 
Divifion  and  Evolution ,  &c.  and  that  in  a  contrary  Way  to  that  by 
which  the  known  and  unknown  Quantities  are  coime&ed  and  pla¬ 
ced  together,  i.  e.  thofe  of  Subftrattion  folved  by  Addition  3  Addi¬ 
tion  by  Subfirattion  3  Multiplication  by  Divifion  3  and  thole  divided 
and  handing  Fra&ion-ways  are  folved  by  Multiplication ,  as  by 
thefe  Examples. 

Simple  Equations  Refolved. 


1.  By  Addition 

/  ' : 


f  b~  20 
(Noted  c=z  12 

W=  8 


And  that  u  is  put  for  the  un¬ 
known  Quantity  required. 


Literally  * - 

— Numerally 

I 

II 

"T* 

1 

• 

#—8=20—12 

Add  d  d  Add 

Add  8  8  Add 

Sum  uB=b—c-\-d  the  Anfwer. 

Sum  #  —  20—  i2-f8=i6 

2.  By  Subfir a-Elion. 

u-\-d  =  b-\-c 

#  +  8=20 -j-I2 

Dedu£t  dy  d  Deduh 

Dedu6l  8,  8  Dedu& 

Refts  u—bf-c — d  the  Anfwer. 

#  =  20  +  12— 8=24 

3.  By  Multiplication, 

# _ 96 

n  dc 

4 

'  4  20 

tt^asthe  Anfwer. 

Anfwer 

Rrr 


4.  By 
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4.  By  Divifion. 

dufcuzz^b  1 

u —  ^  the  Anfwer. 
dy-c 

8#  +  120=20x5 

100 

u~Q  .  —5  . 

8  -f- 1 2  > 

+  By  Addition ,  and  Subjbattiony  or 
Tranfpofition 

u  +  c-d=b 

u^b — c-\-d  the  Anfwer. 

tt- f- 1 2— 8=20 

U  —  20—12+  8,  —16 

6.  By  Addition ,  Subftra£tiony  and  Mul¬ 
tiplication. 

^+C=b-d 

2 

U—df-2C=  2&  —  2d 

n  =  2 b — d—  2 c  the  Anfwer. 

H— 8  , 

—^—  +  12=20—8 

0—8  +  24=40 —  1 6 
#=40 — 16  +  8 — 24 

Or  0=8 . 

7.  By  Addition ,  SubfiraEHony  Multi - 

plication ,  and  Divifion* 

cu4-  dt*  ,  ,  / 

-T—+d-b=y 

I2»  +  8«-|0 

2Q  +0— 20=3x12  or  36 

eufdu-{-bd — bberzffic 
eufdu  =  3  be — bd-\-bb 

the  Anfwer. 

12  0 + 80 +  2ox  8 — 2ox  20= 3  6x  20 

1 2# + 80  =  720 —  1 60 +400 

7  20—  1 60 +400 
«■=  ,  q  (or  #=48) 

12+8  v 

Eight  General  Rules  far  refolving  Simple  Equations  y  applied  to  the 

foregoing  Examples . 


I.  When  one  or  more  known  Negative  Quantities  are  " connell ed  with 
an  unknown  Affirmative ,  they  are  feparated ,  and  the  unknown  made  to 
poffiefs  folely  one  Side  of  the  Equation  (which  is  the  fame  as  to  fay  that 
fuch  Equations  are  Refolved )  by  Addition-^/)/.  So  in  the  Example  of 
refolving  by  Addition  y  I  add  the  Quantity  corine&ed  with  ( u)y  as 
(f[)  to  both  Parts  of  the  Equation,  and  the  Sum  is  very  plainly 
■ux=b — cfd. 

The  Reafon  of  which  is  plain ,  and  jhews  the  Foundation  of  Trait fpofit  ion  : 
(which  Word  fee  in  the  Alphabetical  Account  near  the  beginning 
of  this  SeftionJ  For  adding  the  fame  Quantity  or  Number  to  both 
Parts  of  the  Equation  does  preferve  the  Equality  y  but  this  Ad¬ 
vantage 
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vantage  is  gained  thereby,  that  f-d  added  to  —  d>  deftroys  the 
Quantity  —  dy  lo  that  it  vanifhes  and  leaves  u  in  Poffeifion  of  one 
Side  of  the  Equation,  and  that  ( -j-d)  being  added  to  the  other 
part  of  the  Equation,  makes  b—c-}-d ,  to  which  ( u )  is  therefore 
found  equal.  And  the  Reafon  appears  hill  more  plain  in  the  Nu¬ 
merical  Operation;  for  if  u  —  8  be  =2=8,  (01*20 — 1  it  mull:  fol¬ 
low,  that  a— 8  +  8  or  id,  and  this  is  no  more  than  what  is  taught 
in  SuhflraSHon  of  intire  natural  Numbers . 

2.  When  one  or  more  known  affirmative  Quantities  are  comieEled  with 
an  unknown ,  that  Equation  is  refolved  by  Jitb (IraEling  fuch  knovm  Quan¬ 
tities  from  each  fart  of  the  Equation .  Thus  in  the  Example  of  the 
Refolving  by  Subfir  a  ion,  (d)  taken  from  +d  ('which  is  conne&ed 
with  u)  leaves  nothing  but  ( u )  on  that  Side  of  the  Equation  ;  and 
d  dedu&ed  from  the  other  part  of  the  Equation,  there  refts 
bf-c—dy  to  which  therefore  (u)  is  equal,  and  the  Equation  is 
Refolved. 

The  Reafon  of  this  is  evident  from  what  was  laid  of  adding  in  the  „ 
firft  Rule  above  ;  for  if  equal  Numbers  or  Quantities  be  either  added 
to  or  taken  from  equal ,  the  Sums  or  Remainders  will  be  equal .  And  the 
Reafoit plainly  appears  alfo  in  the  Numerical  Work  •  for  if 
be  =  32,  it  follows  that  2/= 32,  abating  only  the  8. 

3.  When  in  an  Equation,  there  are  feveral  known  Quantities  on 
the  lame  Side  with  the  unknown,  feme  Affirmative,  and  fome 
Negative  ;  it  follows  from  the  above  Rules,  that  you  may  tranf- 
pole  fuch  known  Quantities  to  the  other  Side  of  the  Equation, 
changing  their  Signs,  as  in  the  fifth  Example  :  And  this  you  may 
do  borh  ways  to  the  Right,  or  thence  toward  the  Left-hand  of 
the  and  that  with  either  known  or  unknown  Quantities,  keep¬ 
ing  clofe  to  the  Rules  above,  your  own  Reafon,  and  the  Nature 
of  the  Quefdon  :*  I  mean,  you  will  not  think  it  reaibuable  to  make 
the  unknown  Quantity  a  Negative,  by  tranfp lacing  it,  when  the 
Reafon  and  Nature  of  the  Queftion  does  diftate,  that  what  is  on 
the  other  Side  of  the  Equation,  is  fo  far  from  being  equal  to  —  u, 
that  it  ought  to  be  at  ieaft  equal  to  u ,  or  to  fome  abfolute  Num¬ 
ber  or  Quantity  which  —  u  is  not. 

4.  When  in  an  Equation,  the  unknown  Quantity  is  divided  by 
fome  Number  or  known  Quantity,  polfelfing  one  Side  of  the  Equa¬ 
tion  ;  then  every  Member  of  fuch  Equation  mull:  be  multiplied 
by  the  Denominator  of  the  Fraction,  whereof  the  unknown 
Quantity  is  the  Numerator,  as  in  the  thir4  Example;  1  multi- 

R  r  r  a  *  ply 
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ply  7- by  4,  pioduceth  u  ;  and-y  by  4,  produceth  f ;  and  fo  the 

Equation  is  refolved,  the  unknown  Quantity  being  cleared  and 

found  ='  T’  as  the  Numeral  Work  farther  demonflrates  5  fore- 

qual  Quantities  multiply’d  by  equal,  produce  equal,  as  well  as  ad¬ 
ding  and  fubftraTing. 

The  Reafon  is  very  evident  :  For  if  a  fourth  Part  of  u  be  === 
tie 

~gr,  it  rauft  follow,  that  the  whole  (u)  mull:  be  equal  to  four 
dc 

times  the  -y-j  and  the  like  holds  for  any  other  Divifor  of  the 

unknown  Quantity,  or  Denominator  as  abovefaid. 

5.  Hence  it  appears,  that  in  multiplying  by  the  Denominator 

of  fuch  a  Fraction,  ift,  That  every  Member  of  both  Parts  of  an 
Equation  muft  be  multi-plied.  And  idly.  That  the  Numerator  of  that 
Fraction  is  multiplied  by  putting  it  down  as  a  whole  Number ,  as  i  x  by 
2>  is  =  M  -J:  4^  is  =  3  5  4  by  6,  is  =  5,  &c. 

6.  IVhen  Quantities  known  and  unknown  ft  and  multiplied  together  in 
an  Equation  poffejfwg  one  Side  thereof  fuch  Equations  are  folved  by  Di- 
vifion  •  in  which  Cafe  the  Quantities  fo  multiplied  in  the  unknown ,  are 
to  be  your  Divifor  }  as  in  the  fourth  Example  or|Divilion  above. 
To  ieparate  u  (in  the  two  Members  duf-cu)  from  the  known  Quan¬ 
tity  d  and  c  j  I  divide  both  Parts  of  the  Equation  by  d-\-c,  and 

the  Quotient  is  u=^~^j  for  equal  Quantities  divided  by  one  and  the 

fame  Quantity ,  muft  exhibit  equal  Quotients  *,  and  at  the  fame  time 
you  free  one  Side  of  the  Equation  of  complex  Quantities,  and 
fhew  the  known,  which  the  unknown  Quantity  is  equal  to.  Thus 
.  in  the  Numeral  Example,  the  Matter  is  plain,  for  where  ^u^iiu 

’=1 00  ^  ion  is  =  1 00  *,  therefore  u  only  mull:  he  equal  to  ~ 

which  is  the  fame  as  in  the  Procefs,  according  to  the  Rule  above  *, 
for  2u+  nuft  8-fi2=a  }  and  20x5,  or  100-8-1-12=5. 

But  Note y  That  when  you  have  two  Members,  one  mixt  with 
a  known  Quantity,  the  other  intirely  unknown  ^  in  this  Cafe,  the 
known  +  or — 1  is  your  Divifor,  as  if  8a— #=49,  then  uz=. 

j  and  if  624—^=25,  then  uzz~~^ =3.. 

?•  When  (as  in  the  leventh  Example,)  ’tis  found  that  unknown 
Quantities  are  fo  mixt  with  known,  as  to  have  Produ&s,  Quoti¬ 
ent^ 
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ent s,  Sums,  and  Remainders  *,  you  have  nothing  to  do  but  to  work 


as  by  thefe  foregoing  Rules,  as  in  C~^+d — b~ic:  For  if  the 

whole  is  multiplied  by  b,  it  gives  the  next  Step  cti-\rduj-bd—bb=^bc. 
And  if  bd—bb  be  tranfpofed,  (as  being  all  known  Quantities,) 
the  third  Step  Rands  thus  •,  cu+dtc=zibc~bd+bb.  And  if  the  third 
Step  be  divided  by  c+d,  (becaufe  thofe  are  the  known  Quanti¬ 
ties  that  are  multiplied  in  the  unknown,)  the  fourth  Step  or 

Qiote,  which  is  the  Anfwer  is  •  each  of  which 

Steps  appears  Rill  more  plain  in  the  Literal  Work,  which  ihews 
in  this  laR  Equation  u  —  48. 

8.  There  is  one  other  Thing  to  be  obferved,  but  that  is  ra¬ 
ther  in  compofmg  or  forming,  the  Equation,  than  in  the  Refo- 
lution,  i.  e .  If  u.  c  :  :  b.  d.  what  is  the  Value  of  u  ? 

Here  the  fecond  Step  is  found,  as  \  r 

being  the  ReTangle  of  the  two  Ex- 
treams,  which  is  equal  to  that  of  the 
means-  And  dividing  by  d,  gives  the 
Canon.  See  the  Words  Analogy  in  the 
beginning  of  this  Chapter,  ana  Equati¬ 
on.  And  if  you  would  reduce  an  Equation  into- an  Analogy,  it 
is  as  u  to  c  or  b  \  fo  is  the  other  to  d  in  the \u.  b  :  :  c.  d 
two  Examples  above,  or  \u.  c  :  :  b.  dt,  &c.l 

Sect.  X.  Resolution  oj  Quadratick  Equations. 


v.-c  : ;  b.  d 
ud  zr:  be 

v  ==  -j-the  Anfwer.; 


What  Rmple  and  adfeTed  Quadraticks  are,  is  ihewed  in  the 
foregoing  Definition  of  Terms  near  the  beginning  of  this  Chap¬ 
ter  ‘  where  under  the  Words  Simple  Quadratics,  I  have  faid 
enough  relating  to  that  kind.  As  for  adfeTed  Quadratick  Equa¬ 
tions,  (which  Word  fee,)  there  are  by  fome  AlgebriRs  reckoned 
.  three  Sorts,  but  I  make  but  two  really  diRinft  •  to  one  of  which 
all  other  adfe&ed  Equations  are  reducible.  I  ihall  give  Examples, 

1  y£,  Of  the  two  diRinft  Kinds  of  Square  adfeded  Equations/ 
idly.  Of  thole  reducible  thereto,  and  how  performed. 


II.  Shew  how  thefe  Equations  are  Refolved  by  comp! eating  the  Square. 

II L  How  Refolved  by  Subflitution  j  how  done  four  different  Ways,  two 
of  which  ( being  the  beff)  are  new*~ 

\ft,  The 


thefe 


Reduttion  of  ^ mdratlchs .  Chap.  io. 

The  two  diftinft  Forms  of  Quadratick  Equations  are 
only. 


In  Species.  In  Numbers. 

vu-\-du~bc  .  •  •  •  •  1 35 

be 

idly,  uu—duezz-^- . uu—6uzz.  27 


2 dly,  Equations  reducible  to  one  of  the  two  Eorms  above,  are  thefe 

and  fuch  like. 


-- 

Equations  given. 

Reduced  to  thefe  Quadraticks. 

1  ft,  du—uu-zzm 

uu — du~—m,  as  the  2d  Form. 

2dly,  u+t= — 

uu-Ebu== — — as  the  xft  Form. 

1  2  c 

3dln  *~3te  *b 

uu — buz=-^T~ ,  as  the  2d  Form. 

3  b  } 

4thly,  u-ibm  hh 

c  -4 -t 

uu-\-hhu~  the  1  ft  Form  ec. 

- 

Notes  upon  thefe  Reductions. 

if.  That  the  fa* ft  is  performed  by  changing  the  Signs  of  all 
the  Members,  (as  is  dire&ed  in  Rule  the  third  foregoing  to  Simple 
Equations ,)  which  makes  -~rn~—du-{-uu,  which  is  the  lame  as  to 
fay  uu — du~—~m,  as  in  the  fecond  Form  though  fome  make  this 
a  diftinfrScrt,  but  with  no  more  Reafon  than  the  three  fubfequent  * 
for  the  Square  is  completed,  the  Root  extra&ed,  and  the  Canon 
produced  exa&ly  as  in  one  of  the  two  Kinds  above-mentioned. 

idly,  The  fecond  Equation  above  is  reduced,  as  taught  in  the 
4th  and  (5th  Rules  to  the  Examples  of  Simple  Equations,  multi¬ 
plying  by  2cu,  and  dividing  by  ic  each  part  of  the  Equation. 

3 diy,  The  third  Equation  above  is  reduced  by  the  fecond,  fourth, 
and  fixth  Rules  to  the  Examples  of  Simple  Equations,  tranfpo- 
iing  b ,  multiplying  by  3 bu,  and  dividing  by  3 b. 

jpkly,  The  fourth  is  reduced  by  multiplying  by  3 buu,  expung¬ 
ing  u  in  each  Member?  and  dividing  the  reft  by  3b. 


Se£t  I  o.  The  Solution  by  comjileating  the  Square.  3  3  ^ 


II.  The  Steps  of  refolving  Quadratick  Equations  hy  Horn: 

pleating  the  Square. 


Equations  pro- 
pofed* 

Squares  compleated. 

>#• 

Roots  extracted. 

idly* 

Canons  exhibited.*' 

3  dly. 

• 

•  uu-\-du~bc 

.  he 
uu-~aii 

uu  du  +~—bc  - 

4  4 

j  .  dd  be  ,  dd 
uu — du  4-—  = - — ■ 

4  5  4 

,  d  1/ bc-\-dd 
u-f- _ [/ 

2  V  4 

d  i/bc  1  dd 
u—-  =  J/  —  r— * 
2^54 

*=A+f-5 

uu 2cuz=:^b  ^ 
uu- f-  u  rr:  lb 

uu  -j-icu  -\-cc~%b  -{-cc 
uu-\-u  -f 

u-i~c=:\/^b-{~cc 
a +4=^/2  b  +  i 

uz=\/  jby-cc — c 

a=V^-R— ^ 

uu-\-6ur=i\  35 

uu\6u-\-ys=L  \  35  -(-9 

“+3=^135+9 

"=^135+9-3 

uu — 0^=~' 

5 

uu — 6u-j-p  r=r-^4-9 

5 

»— 3=^^  +  9 

u—j/^~+9+3  , 

UU-\yU  90 

I 

“a  +  «+4=9°+T 

u+t  =\Spoi 

»= -V9°i—i 

Rules  to  be  ebferved  in  this  Method  (which  is  the  be/})  0f 
the  Refolution  of  Quadratick  Equations ,  applied  to  the 
Examples  above. 


1  ft,  Whatfoever  Jtnown  Quantities  are  multiplied  in  the  Root  or  un¬ 
known,  they  are  called  the  Co-efficients  ;  as  d,  2 c,  and  i  in ’the  le- 
cond  Terms  of  the  four  firfl:  Examples  :  In  the  fourth  of  which 
there  being  no  Co-efficient,  therefore  i  muft  be  taken  for  it  be- 

caufe  a  Unit  is  fuppofed  to  hand  before  every  Quantity  ’as  u 
rs  =  i u,  c—\c,  See,  ’ 

2 dly,  To  compleat  any  Square  having  only  the  two  firft  Members 
gwjen,  is  done  by  adding  the  Square  of  half  the  Coefficient : 

Thus  in  the  firft  and  fecond  Examples,  half  the  Coefficients-, 

-  ''O? 

(ths 
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(the  Square  of  which  ■,'j  added  to  the  two  other  Mem- 

bers  landing  towards  the  Left-hand,  the  compleat  Squares  are 

uu-jrduf  -  and  uu — du4-^.  And  in  the  third  and  fourth  Ex- 
f  4  4 

amples  ic  and  1  are  the  Coefficients,  the  half  of  which  are  c 
and  i.  •  the  Squares  of  which  Halves  are  cc  and  JLy  the  former 
of  which  compleats  the  Square  of  the  two  Members  towards 
the  Left-hand  of  the  third  Example,  and  the  latter  (or  i.) 
added,  doth  compleat  the  Square  of  the  fourth  Example  :  See  at 
the  beginning  of  this  Chapter. 

3 dlyy  And  becaule  this  Addition  of  the  Square  of  half  the 
Coefficients  is  made  to  one  part  of  the  Equations,  where  the 
unknown  Quantities  are  *,  therefore  it  muft  be  added  alfo  to 
the  other  part  of  the  Equations,  That'fo  the  Equality  may  he 
continued \  (as  is  faid  in  the  fir  ft  and  fecond  Rides  to  the  Examples 
of  Simple  Equations,)  and  thus  the.  fecond  Column  is  made  in 
all  the  feven  Examples  above. 

4 thfyy  The  third  Column  from  the  Left-hand,  are  the  Roots 
of  thole  in  the  fecond. 


ift,  For  in  all  compleat  Squares ,  the  Square  Roots  are  exattly  thofe  of 
the  firft  and  third  Member . 

idly,  The  Sign  connecting  the  Quantities  of  the  Rooty  is  always 
the  fame  as  that  before  the  fecond  Term  of  the  compleat  Square or 
■.of  the  Equation  given  :  Thus  the  Roots  of 


Squares.  Roots. 

uu  fduf^—in  the  fecond  Column,  is  u in 

4  j 

dd  '  d 

m-du+ -is .  .  .  =*  *-r 

4  - 


uu-j-icu-j-cc  .  .  ..  .  .  =  u\c 

UU-j-  u  4--J- . =  &c* 


third  Column. 


And  for  a  Proof,  any  of  thefe  Roots  being  multiplied  in  it 
felf,  produces  the  relpe&ive  Square  above. 


3 dly^  The 
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$dly,  The  Root  of  the  ift  Part  being  extracted,  in  order  to  dif- 
cover  the  Value  of  the  (ingle  unknown  Quantity ;  therefore  the 
Roots  of  the  Quantitys  known,  Handing  on  the  other  part  of  the 
Equation,  (as  is  faid  under  the  3d  of  adding  the  Square  of  half  the 
Co-efficient)  muft  have  their  .Roots  extracted ;  which  is  done 
by  prefixing  the  Radical  Sign,  becaufe  they  are  generally  Surds, 

4 thly.  To  reduce  the  3d  Column  to  the  4th,  or  to  the  Canons  or 
Anfwers,  you  have  nothing  to  do  but  to  tranfpofe  the  Root  of  the 

d  I 

3d  Member  of  the  compleat  Square,  as  — ,  c,  and  —  in  the  4  fir  ft  Ex- 

2,  2. 

amples  changing  the  Sign  as  taught. 

A  farther  Demonflration  or  Proof  of  the  Method  for  the  Solution  of 
Quadraticks ,  by  the  Numeral  Operations  above. 

In  the  Numeral  Work  thefe  Numbers  are  equal  to  the  Letters  in 
the  Specious,  viz,.  d~6,  b= 45,  c=3,  and  u  is  found  equal  to  9. 

Here  (proceeding  by  the  Rules  for  Solution  above)  in  the  Equa¬ 
tion  uu-\-6u—I35j  u  in  the  4th  Column  is  found  =  f  1 35 -f-p — 3. 

Now  1 3  5— f— p  is  =  144,  the  Square  Root  of  which  is  12,  whence 
take  3,  and  the  reft  is  ==  9,  f 'ou=9 . 

And  u  being  found  =  9  by  the  Canon,  grounded  upon  the  Me¬ 
thod  of  Procefs  abovefaid  ;  if  fnppofing  u=  9,  the  2  Parts  of  the 
Equations  propofed  prove  equal,  it  fully  proves  the  Truth  of  the 
Method  for  Solution. 

So  #«-f-5H=8i-[-54  in  the  5th  Equation  given,  is  =  135:  =  the 
other  part  of  that  Equation  given. 
uu — 6uz=zS  1 — 54  in  the  1  ft  part  of  the  <5th  Equation  is  == 

the  2d  part  of  that  Equation. 

And  uu\u—%if~9  in  the  ift  part  of  the  7th  Equation  is  =90  in 
the  2d  part  of  that  Equation,  &c. 

Thus  I  have  given  the  moft  plain  and  demonftrative  Rules  and 
Examples  for  the  underftanding  and  proving  the  Method  of  folving 
Square  Equations  by  the  way  of  compleating  the  Square.  I  pro¬ 
ceed  to  fhew. 


Sf  f 


III.  The 


Ch.io. 
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Quadratic  Equations  by  Subfiitution. 

III.  The  Method  of  Solving  Quadratic  Equations  by  Subfiitution . 


N°  of  Step  towards  the  An  fiver* 
Step.  _ 


1 

2 

3 


U 


vt  ~  j"  c  tt  1 8  d  .  .  •  • 


How  oach  Stop  is  .  ^r]  procefs  toward  an  Anfzver. 

_ 


—  Equation  given. 


c 

for  7*  is  put  4 —  -  in  this  ift  Cafe. 


art  —  -|- 


c  c 


4 

5 

6 


^  c  —  — 
2 


'IZ 

2 

or  4 — JL  (gp 
2 

— — —  X  r — 

2 


uu — c  u  —  yd  — 


Rules  for  each 
Step. 


the  Equation  given * 


c  c  c  c 

aa — ac-\ - ~i8 d  —  *dStep  ~|~4th. 

4  *L 


—  1 8  d  •  •  •  •  •  • 


*=/ 


8 


9 


iS^T —  « .  •  •  •  • 
4 


=5th  Contracted. 


—  6th  w/,  and 


c  c 


4 


tt 


=  /~> 


8d  |-' 


c  c 


in  the  8 


2.  2 


^2^  Example  fee  towards  the  right  hand . 


4 

5 

6 

7 

8 


C  •  • 

for  u  is  put  a-\~ —  in  this  2d  Cafe 


u  —  a-\- — 
2 


} 


c  c 


a  a  a  c  —I—  ••••••• 

1  1  4 


+  ,  C  C  l-  J 

ac-\- —  —ac - —9 d 

4  a 


c  c 


c  c 


aa< 


c  c  . 

- —  9  a 


•  •  •  »■  • 


(  — - ZZ  tut 

2 

ora-\-~  Qj 

2r 

.  c 

—  _  X  — c 

2 

—  3d-|-  4th  Steps. 

—  5  th  Contracted. 


_ 

1/  C  C 
a  —  y  9  d  "I  ~  ••••*• 

c  l/  c  c 

u  *.V  9*+  A  •  *  *  • 


zz^th^and 


c  c 


4 


c  c  .  c 
«= ’/  +  — 


- put  for  a 

2 

fin  the  7  th  Step. 
c 
2 

in  the  8th  Step; 


I  have  here  inferted  the  Operations  at  large,  to  make  them  more 
plain  and  eafy  j  which  the  3d  and  6th  Columns  from  the  right  hand 
do  fo  fully  contribute  to,  that  I  have  little  to  add,  only, 

1.  To  put  the  Reader  in  mind.  That  the  Signs  connecting  the 
fubftituted  Quantities  are  always  contrary  to  that  which  connecteth 
the  2  Members  of  the  .Square  given,  as  is  plain  by  the  2  Examples 
above. 

2.  That  any  Letter  as  well  as  a  (if  it  be  not  in  the  Equation- 
given)  -f~  or  iefs  half  the  Co-efficient,  as  above,  may  be  fubftituted. 

3.  In  the  8th  Step  I  omit  a ,  and  fubftitute  in  place  thereof 

u- {—  —  in  the  lit  Example,  becaufe  if  a —  ~  ~u3  then  by  tranfpo- 


fing  : —  is  =  u-\-  — ,  and  in  the  2d  Example  a  ==  ~ 


J 
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A  New  and  Better  Way. 

But  tho  this  is  the  only  Way  I  know  extant  of  folving  thefe  Equa¬ 
tions  by  Subftitution  ;  yet  I  am  fUre  ’tis  a  better ,  to  make  the  Vowel  and 
half  the  Co-efficient  in  the  Quantitys  given  to  be  your  Subflitute  :  and  then 
it  will  fall  right  at  the  laft,  remembring  that  hall  the  Co-efficient  is 
to  be  added  or  deduced,  and  3twill  fave  fome  Steps  of  working. 

For  example,  putting  u —  —  for  u>  in  the  Equation  uu\-du~bc . 

2 

Here  it  only  needs  to  be  no¬ 
ted,  that  when  the  Sign  con¬ 
necting  the  2  firft  Terms  of  the 
Equation  given  is  -f-,  I  make 
the  half  Co-efficient  added  to 
the  Surd  Root  of  the  An- 
fwer  —  ;  and  the  contrary. 

But  in  truth  this  way  of  fol¬ 
ving  Equations  by  Subftitution, 
is  at  the  beft  not  fo  brief  and 
eafy  a  Method  as  that  by  com- 
pleating  the  Square  ;  for  if 
that  be  well  confidered,  there  arifes  from  it, 

IV.  Thefe  Examples  and  Rules  for  Solving  mofi  Quadratic  Equations 

by  InfpeSlion  only . 


j  1  dd  __  d 
uu — du~\~ —  z=r  □  u — — 

4  2 

7  dd  d  1 

2  2 


UU' 


dd  ,  7  the  Sum  of  the  2 

lafi  contra  Sled. 


u 


J  dd  d 

-V  be = 


theCanon 


Examples .  Note,  c — 3,  and  u 
found  =9- 

1.  Equations?  +loU=-s7c 

propoiea.j _ 

Canon  . . . .  5 

2.  Equations?  ^ — 6u=9  c 
propofed.J 

Canon . 


Demonfir  ations  of  the  Truth  of  the 
Solutions  or  Canons. 


^57c-{-2  5 — :  fo  u=9  as  per 
Canon  1. 

and57c=i7i  :  fo  is  uu\iou~\yi 
as  per  Equation  1. 


3 — p*  ^  ^ — p 

Canon  2. 

pc=-2  7  :  fo  is  uu — 6ut=. 27  as 
per  Equation  2. 


The  Rules  for  Solving  a  Quadratic  Equation  by  InffeBion. 

1.  What  I  mean  here,  by  JnfpeBion,  is  the  putting  down  only  the 

Canon  or  Anfwer  without  any  previous  Operation  :  To  do  which, 

S  f  f  2  a  e 
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take  the  Root  of  the  Square  of  the  unknown  Quantity,  which  here 


is u. 

2.  Make  the  Sign  of  Equation,  and  to  the  right  hand  of  that, 
place  the  Root  of  the  known  Quantity  or  Quantity's  given,  with  the 
Sign  sj  before,  as  in  Equation  the  iff, 

3 .  Square  half  the  Co-efficient,  and  add  to  the  laft  mentioned 
Quantity  with  the  Sign  -f-  always  before  it,  and  it  will  be  u  — 


V57c+25- 

4.  To  the  laft:  add  half  the  Co-efficient,  when  the  Sign  is  — ,  and 
fubflraft  it  when  the  Sign  before  the  Quantity  where  the  Co-efficient 
is,  is  -J-  ;  as  in  this  Example  I  put — 5;,  becaufe  iou  is  ~\~io u  :  fo 


is  the  Canon  57c~h25 — ?■ 

And  thus  you  may  give  the  Canon  for  any  Quadratic  Equation 
when  reduced  into  either  of  the  two  Forms  above. 

Here  is  the  proper  place  for  giving  the  Geometrical  Conftru&ion 
of  Simple  and  Quadratic  Equations  ;  which  I  omit  for  thefe  four 
Reafons  :  1.  Becaufe  it  is  done  by  fo  many  other  Authors.  2.  For 
that  this  Treatife  is  defigned  to  be  as  eafy  as  poffible,  in  order  to 
inftrud  and  encourage  the  Tyro,,  rather  than  to  make  a  fhew  of 
Learning.  3..  It  cannot  beexpe&ed,  where  fo  many  things  are  con¬ 
tained  in  one  fmall  Volume.  And,  4.  It  is  fufficiently  proved  and 
demonflrated  above,  by  comparing  the  Parts  of  the  Canon  and  thofe 
of  the  Equation  given,  as  grounded  on  the  Solution,  efpecially  in 
the  Numeral  Operations. 


Sect.  XI.  Containing  for  Exercifer  fome  Quefiions  refoWd 
by  Simple  and  Quadratic  Equations ,  and  by  various  Portions. 

I.  T3  T  Simple  Equations.  I  had  the  following  propofed  to  me, 
J3  which  the  Querift  my  Friend  had  a  real  Occafion  to  know* 
as  falling  in  his  Bufinefs. 

Problem  1.]  365  Pounds  is  received  for  the  Ufe  of  a  publick  Build¬ 
ing,  and  the  Receiver  was  to  have  4  d  per  Pound  for  what  he  paid 
in  ;  what  was  the  Poundage,  and  what  paid  in  ? 


Steps, 


Se<5t.  1 1 . 


Qjte [lions  by  Simple  Equations. 

Numeral ly  thus. 
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• 

Done  Literally  thus. 

Co 

I 

«=nthe  Poundage,  and  b  is— 3  6  > 

2 

l — u~  the  Sum  paid  in. 

3 

60  U~b - U 

A 

6iu. — b . 

5 

b  1 

ur=z  j-  the  Canon, 
dl 

b 

So  ~  =  the  Poundage. 

And  b —  —  =rtheSumpaidin. 

‘The  Column 
of  Rules  tc 
both  Ways 


— u  in3d^ 

the  4th -t 

6 1 


'if* 


u  —  the  Poundage. 

3  <55 — u— the  Sum  paid  in.  2 
60  u~ ^6^ — u  3 

6iu~^6<)  4 


u  ~  -  =r  the  Canon. 

6r  ♦ 


36^  ~6i~  /.  5  :  ip  :  8 

365 


5 


and  365 


— —  33p  :o.*4 


Problem  2.]  The  whole  Length  of  a  May- Pole  is  16  Yards ,  the  major 
fart  of  which  is  broke  by  the  Wind,  tho  not  quite  off,  but  fo  that  the..  Top 
of  the  Pole  extends  from  the  Fratlure  to  the  Ground  at  8  Yards  diflant  from 
the  Appearance  of  the  Pole  above  the  Surface  of  the  Earth  in  which  it  was 
placed  :  how  much  is  broken  off \  and  how  much  is  /landing  ? 


<35 


2 

3 

4 


I  put  1 6—k  and  8 — //- 


//—the  Perpendicular  (or 
(Part  handing. 
k — «— Hypothenufe. 
nnf-uu~kk — ikuf-uu 
ikuz=zkk — nn 
kk — nn 

u— - r- theCanon 

2  k 


Rules  y  viz. 


2  ku  -+j  KB  +■ 
4th  -7-  2k 


//=thepart  handing. 


■cu 

I 


1 6 — z/=the  Hypothenufe 
8  -J -u  —  1 6  —2X 1 Suf-u 2 
,i'Xi6u=\62 — 8  2 
id7— -8*  f 

u:=~7Z76  ==the  Canon!  5 


2 

3 

4 


Demonftration  of  both. 
k2~2$6 — n2~6^~i^2  —  2k~i2~u—b.  i62==2$6 — 822=6^~jp2 

-7-32 ~6  —  the  part 
Vid.  Euclid’s  Eletm  Lib.  1.  Prop.  47.  (handing. 


Problem  3.]  Numbers  in  Geometrical  Progreffion  being  given  to  find  the 
Rule  for  the  Aggregate  of  any  Series .  This  is  /hewn  in  Progrehion, 
Chap.  2.  page  82.  £  '  \  . 

Problem  4.]  Su  fifing  the  Pendulum  of  a  Clock  which  vibrateth  Seconds 
(or  60  times  in  a  Minute )  be  39.2  Inches  in  length  3  how  long  mufl  a  Pen- 

.  *  *  -  .  ,  '  dulum 


Ch.  io. 
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dulum  be  to ,  vibrate  as  often  in  a  Minute  as  it  hath  Inches  in  length  ?  This 
alfo  was  a  Queftion  propofed  for  me  to  anfwer,  which  I  did  thus : 


$3 


I  put  k=6o  Seconds  :  and  72—39. 2  Inches. 

:theN°  of  Vibrations  requir’d  Rules  for  the  Work,  u  ~  NQ  of  Vibrations. 


1  n~ theN°ot  Vibrations  requir  d  Rules  jor  the  14'ork.  u  rzz 

□Vib.Le.Pen.  □  Vib.Le.Pen )  a  r  kbn\ 

kkn  C„alo-  \Otm.kk::n  _)  6o\ 


,  kk.  n  uu.  *£?  bna,°-  ^ m  m  :  ««•  3P-*Xdo  1 

a  direft  Proper-  Cl  —  ttu 


uu  j  1  *  *n 


kkn 


u 


4 

5 


u  u 

u  u'u  = kkn 

+ 

j 

u  —  sj  kkn 


(tion. 
kkn 

uu  {uu)  —  - - 

UU 

•  or  sjuu~  &c. 

3d  Reduced. 

=  si  of  the  4th. 


u 


do*  X  39.2 


u  u 


tiuu~6 o2x  39.2 


5 

uz^sj6o  X  39.2  viz,,  of 
(141 120 


§« 


3 


kk~36oo}xn  (—  39.2)^-141 120  j  and 
5 

V141  i2o=;52  near. 


^141120—52  the  Vibra¬ 
tions  in  a  Minute, 


UCctl.  H 

And  Inches  for  the  Length  of  fuch  a  Pendulum 


Problem  3 .]  What  Age  is  that  Perfon  when  -f  0/  the  Time  from  his 
Birth  is  equal  to  4  of  what  he  wants  of  60  ? 

I  put  60— ky  j—n,  and  4“*- 

= thePerfon’s  fuppofed  Age.  Rules  for  the  Stefs.  2/— his  Age. 
k  u  the  time  he  wants  of  6o.':  or  do — u  \  do — u 

u—nfick — -u'-r  t .  u  «  ~r?* 

the  3  d  x  by  72  |  u~6o  x  j—u  x 
the  4th  x  by  *  ;i  =  ^oXT  w  x 


1 

2 


3 

4 

5 

6 

7 


«  k — u 

n 


kn — nu 


tu—kn — nu 
tu-\-nuz=zkn 
k  n 

u —  —  —  —  the  Canon. 

t~\~n 


nu  in  5, 
dth  4-  1 4-  n 


1U  .  zu 

~  »  -=  60  X  \ 

3 


8 


U  —  60  X  3; — r~f~ s 


lZ7l 

So  that  ~wq=the*  Age  ;  and  k — -j 
=  it  wants  of  60. 

And  f  ~  n=:k—f-^t  for  Proof. 


kn 


U 


'  1  1  ' 

=2  5x4  Tears,  the  Age,  and  6 o— 
2  5  y 4“ 3 4.  f-?Yearsy  the  want  of  do. 

And  25 14-7-7=3477  Tears for 
a  Proof. 


1 

2 

3 

4 

5 

6 

7 
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Problem  6.~]  Two  Perfons ,  A  and  B,  have  each  a  certain  Number  of 
Pounds  y  fo  that  if  B  give  A  3  of  his 3  then  they  will  have  each  a  like  Num¬ 
ber  :  But  if  A  give  B  three  of  his  Pounds ,  then  B  will  have  5  times  as 
many  as  A  :  What  Number  of  Pounds  had  each  at  firfl  l 

I  put  b=3  and  £=5. 


1 

2 


4 

5 

6 

7 

8 


uz=B  hath  at  firft. 
u — m=A  hath  at  firft. 
u — n=zB  will  have. 

u — nz=zA  will  have. 
u — 7,n~A  will  after  have. 
u-\~n~ B  will  then  have. 
ku — 3  knc=zuf-n 

ku — u=nf~$kn 


u  fuppofed 

1  a-1-? 


ibid .  as  3d. 
~~u — in 


u—B  hath  at  firft. 
u— 3  x  2 

«— 3 


•n 


n 


U : 


3  kn 


k — 1 


r  the  Anfwer. 


u — 3 
u — p 

uf~3 

5thx£-f-6th  yu — 3x5x3=^-- f-3 
3  £&-*-]  5^ — ti 3=34-5x5x3 


8th 


£ — 'i  |»=  3-— -  —  Anfwer. 


jz4-3£tt  ,  .  ,  f  , 

- =a  which  B  had. 

£ — 1 

And  A  had  in:  for  in — n~ 
n  :  and  nf-^n—^n. 


3±315>2 __  j  2 jWhich  Bat  1  ft  had. 

4 

And  A  had  6  :  for  6 — -3—3  j  and 
3+12=5*3— i?- 


1 

2 


4 

5 

6 

7 

8 

9 


Problem  J.~\  A  Hare a  50  of  her  Steps  or  Paces  before  a  Greyhound '  takes 
4  to  the  Dog’s  three  ;  but  then  the  Dog  fleps  a f  w&c/;  ^  jiu/ce  as  the 
Hare  does  at  thrice :  How  many  Steps  muft  the  Dog  make  before  he  catch 
the  Hare  ?  This  old  Algebraic  Queftion  I  anfwer  thus  : 

I  put  £—  50,  8— 3,  s=z i,  and  /;= 4. 


1  u — the  fuppos’d  Anfwer 
j  (or  Dog’s  Steps. 

2  n.  h  :  :  u.  —  alltheHare’s 

j  n  (a dual  Steps 

hu  .  hsu  ks 

3  n.s : : - \-k. - —  the 

J  n  nn  1  n 

(Dog’s  Steps. 

hsu  .  k s 
I  » 


nn 


4  u  : 

5  nnu — hsu 


n 

:kns 


u 


3 .  4  :  :  u. 


4  u 
3 


4^  ,  100 

3-  ^  :  - +50.-4— r 


.  IOO 
^  —  1 — I —  

5*  ^  3. 
900 

• 

3 


0 


—  — ~JtheCanon  for  j  the  5  th  —  nn 
nn-bs  (Anfwer.l  bs 


the  4th  x  nnfk c.  9u — 87+ 

900 


Ergo 


u 


/> 

0 


5 

?3ooSteps,the 
_ (Anfwer.  6 
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Problem  8.]  A  Cittern  that  hath  four  Vents  of  different  Dimen- 
fions  containeth  72  Barrels  of  Liquid  :  If  one  Vent  or  Cock  be 
opened,  the  Liquid  will  be  fpent  in  6  Hours  ;  if  a  fecond  be 
opened  alone,  it  will  run  out  in  8  Hours  j  it  the  third  Cock 
be  turned  alone,  the  Liquid  will  be  exhaufted  in  9  Hours  3  and  the 
fourth  Cock  or  Vent  is  fo  fmall,  that  it  it  alone  be  opened,  it  will 
be  twelve  Hours  before  the  Cittern  is  empty  :  Now  the  Queftion 
is,  in  what  Time  the  Cijlern  will  be  void  of  Liquid ,  if  ail  the  four 
Vents  be  opened  at  the  fame  Moment  cl  Time.  This  Queit ion 
(which  I  have  not,  that  I  know  ot,  feen  betore  anfwer  d  by 
bra)  I  folve  thus ;  tho  there  is  fomewhat  a  fhorter  way  :  but  I 
defign  it  plain  to  the  Learner,  and  it  7 2  or  k  be  omitted  and  fup- 
pofed  1,  it  will  come  to  the  fame  Canon,  as  you  may  make  tryal  at 
your  leifure,  for  k  is  thrown  ouc  even  in  this  Example. 

For  72  I  put  ky  6~n,  8— f,  9f—ti  12 — r 
U—  the  unknown  Time  or  fuppofed 


Ch.  10. 


3 


8 


n.  k 


s.  k 


t.  k 


r.  k 


kit 
u.  — 

n 

ku 
u.  — 

s 

ku 

U.  __ 
t 

ku 

U.  — 


(Anfwer. 


0  ,  ku  ,  ku  ,  ku  .  ku  — 

So  that  — -f— — 

'  n  s  t  r 

n  s  t  r 

*  nu  «  nu  1  nu _ 

u-\~  — -f-— -f-—  —  n 

S  t  Y 
1  I  YlSU  j  YlSU _ 

su~\~nu- f- —  - ns 

t  Y 

stu-\-ntu-\-nsu- =  nst 


o]  Ystu\nrtu\nrsu\nstu — nrst 

zzzAnfvv. 


11  «= 


nrst 


r^thContrafted'} 


i  or  f-  by  k 
the  6th  X  n 

the  7th  X  s 
the  8th  X  t 
the  9th  X  y 


s 


6.  72 

8.  72 

9.  72 
12.  72 


•  • 


u. 


u. 


u. 


u. 


72  u 

IT 

72  u 

~Y 

72  u 
9 

72  u 
12 


71U  =72 


12 


And 


rst~\~nrt\nrs\-nst 

mst  _5 184  Hours. 


the  10th  “f-  all 
that  are  x  u 


7  2 UjJ  2 u  , 

6  8  9 

6  8  9  12 

u,6h,6u+6u  =  6 
8  9  12 

Su+6u±6J?*±6t^=6x  8 

9  12 

80X9+60X9+ 6^3+^— "  6X8X9 

1 2 

8  UX9X 1 2  -\-6ux9x  1 2-f-d«x8xi  2 

-|-6&x8x9  =  6X8X9X 1 2 
6x8x9x12 


U—L 


rst-\-nrt-\- nrs-\-nst  2520 


8X9X 1 1+6x9*  1 24  6x8si  2-f  6x8x9 

ho.  I 

Numerat.—  5184;  Denom. n:  252o=2  2*3:2,5t 
which  is  the  accurate  Anfwer. 
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Problem  9.]  How  Shall  I  find  out  a  Canon  for  difcovering  the  Dis¬ 
count  of  Money  ?  See  the  Operation. 


^=Days  to  come. 

/>  =  Principal, 
r = Rate  of  Intereft. 


y.  r 


c~ 

y= 

u= 


100  /. 

a  Year  or  365  Days, 
the  Difcount  fought. 


d.t 


And  c  -f»  — .  —  : :  p.  u 

y  y 

CH  +  ^  =  d2l 

y  y 

or  cuy  -4-  dYU~drfy  and  confequently  u 
Difcount. 


- T~r  r  Canon  for 

cy  -jr  dy 


Problem  10.]  To  find  a  Canon  for  difcovering  the  prcfent  Worth 
of  Money  due  at  the  end  of  any  Days.  Symbals  as  above. 

1  dr 

y.  r  :  :  d.  — 


s'- 


+  dr  ^ 

_ _  c  :  :  p*  u 

y 

1  dru  . 

CU  "p  ■  -m  ——  C  p 

y 

cuy-\-dru^=:cpy  ;  and  confequently  u 
the  Canon  for  prefent  Worth. 

Thefe  Canons  apply’d  under  SeSi.  8.  Chap.  3.  in  finding  the  Dif¬ 
count  of  Money  much  fooner  than  by  the  common  Way  of  the 
Rules  of  Proportion. 


cpy  ^ 

cy  -j~  dr 


Ttt 


II.  To 


3>°  Quefiions  by  Quadratic  Equations.  Ch.  I O. 

II.  To  refolve  Queflkns  by  Quadratic  Equations y  which  they  form. 

Problem  i.]  There  are  three  Numbers  in  Geometrical  Proportion 
continue  ,  t  e  Mean .  42,  the  Difference  between  the  Extremes 
—  1 12  :  What  are  the  two  Extremes  ? 

*- 

I  put  £=112  ;  n= 42. 


i  .w—the  leffer  Extreme. 
2jU~j~k  the  greater. 

3 1  uu-j-ku=nn 


idx 

k 

3  d  cw  ;  and  ~ 
J  2 


u — the  leffer  Extreme. 
u~h 1 1 2==:=  the  greater. 
UU-\~l\2U^Z^2X 


1 

2 

3 


u — V42  2-f~5  6  2-—  55 


]/ m-\-~  —  — =  1 4=the  leffer.  I  5  6=  14  the  leffer. 

4  2  I 

And  14-^^= the  greater  Extreme,  j  And  14-J-n  2=1 26  the  greater* 

And  for  Proof  14x125=42 1 1=1754. 

**"  . .  '1  11  111  n  in  . . . .  r  I,,   

Problem  2.]  To  divide  a  Line  into  Extreme  and  Mean  Proportio¬ 
nals  s  or  (which  is  one  Ufe  thereof )  to  find  the  Side  of  the  Do¬ 
decahedron  by  having  that  of  the  Octahedron  given,  whereof  this 
is  the  greater  Proportional  Part. 

A  Line  is  thus  divided,  when  the  Square  of  the  greater  Part  is 
=  Redangle  under  the  whole  Line  and  the  leffer  Part. 


I  put  k—to  the  Side  of  the  Octahedron  (=ab)  120.  * 


1  z/=the  greater  part  (or  the 

[fide  of  theDodecahedr. 

2  k — z/=the  leffer  part  (ascb) 

3  UU^rzkk — ku 

4  uu-\~ku  ~=z  kk 

1/  kk  k 

5  u~v  kk~\~ - =  a  c 

4  ’  2(Anfw. 

the  ifi  andixinsd 

k  u  •*» 

the  3d  um  and-A^ 

2 

u=ac  of  the  Line  ab.  1 

i 

120  uz=zcb  of  theLi ntab.  2 
uuz=zi2oz — -120  u  3 

uu\~  1  2  0&= 1 2  O  1  4 

«=/,=o-+,!0'_— 5 

4  2 

So  that  u>~ac  of  the  Line  ab= 
the  Side  require. 

7/  1 20 2  120 

And  V  1 2  0 2 -f-  * — ’  =74,15 

A  2  (near. 

6ec5b. 1 1 .  Que (lions  by  Quadratic  Equations. 

Problem  A  ^Merchant  fold  a  Ship  for  /.  2400,  and  gained  after 
the  Rate  of  what  the  Ship  coft  by  laying  out  10000  Pounds  :  What 
did  the  Veffel  coll  him  ? 

I  put  1=2400,  and*=ioooo. 


3  Si 


4 

5 


«=the  fuppofed  Coft. 
s — «=the  Gain. 


u.  s — u  : :  t. 
st — tu 


st — tu 


u 


u 


u 


uu-\~tu=st 


1 1  t 

St  “ j—  '  _  - — -  2000 

4  2 


u 

2400*— It 


u. 


2400 — u  : :  10000. 


1400 — ax  10000 


u 


2400 — ux IOOOO 


{orthe  iftrr4thl . 

Proportional.  :— 

4thx«  and?«-+*  uu-\-ioooo  u~ 24000000  ( 

?th  Step  tw.  &clu=^2 40000004-25000000—5000 
r  (  =  2  000 


1 

2 

3 

4 

5 

6 


And  for  Proof  2000.  400  :  :  10000.  2000 


Problem  4.]  Admit  h  in  (Fig.  9.  Plate  G)  to  be  the  Curve  of  an 
Hyperbola,  and  that  there  are  given 

t  (z=i  0)  the  Latus  tranfverfum=j .4 
l  (=i  h)  the  Latus  reBum  =1.7 6 
o  (==z,  h )  the  greateft  Ordinat=4.<58 

What  is  the  Length  of  the  Abfciffa,  (iz)  for  which  I  put  (u)  be- 
caufe  unknown  ? 


1  joo=lu  -f-—  22  the  Property  of  the  Curve. 
2 dtu-\~luu—00t 


.  oot 
uu-\~tu~-~ 

i 


oot  _  tt  t 
7-+ - =  6.7 

l  A.  2 


iftx  by  t 
2d  ~  by  / 

t 

the  3d  uuy  8c—  + 


.  1.76  xuu 

4.68  =i.j6xu~] - - - 

7*4 

I.l6xi.^xu~\-i.l6xuu7=z^.6^  4 

.  4.68  *x  7.4 

uu+y.4xu—^- 

_  l/ ±68 1  x7-4_l 7-4  \_7-4— k 

— K  x.76  4  * 


« 


* 

2 

3 

4 


Ttt  2 


Pro 
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Problem  5.]  What  Number  is  that,  whofe  Square  multiply ’d  by 
10,  being  added  to  its  Biquadrate,  the  Sum  makes  30251? 

I  put  £=302513  and  10 ~n. 


xj  a=the  Anfwer  unknown 
2]  uA-\-nuu~k 

nn  m 
uuuu- f-  YIUU~\—  = k ~f - 


3 

4 

5 


__4_ 

si  ,  nn 


4  2 


2d-( - or-f 

2  4 

3d  lw 


u 


uuuu\  10^=3025 1 
«* * * 4+io««4- 


io 


io2 * * * * 


=30251+ 

4 _  4 


I  10  sj  .10 

«w-| - —  302514 - 

"  2. 


{4th  Step  uo 
and 

2 


:ep  ujj  7  I 


30251  + 


10 


10 


1 

2 

3 

4 


=  13? 


And  for  Proof  i32  =  idp  xio=i6po+i3  4  (=28561)  =30251. 


The  lafl  Canon  for  the  Anfwer  =u,  is  thus  to  be  read  :  That  if 

Mtt 

half  n  be  deducted  from  the  Square  Root  of  k  -| — -  *  the  Square 

4 

Root  of  the  Remainer  is  =u=  13. 


Problem  6.]  A  Farmer  left  his  Son  and  a  Nephew  /.400  to  be  fo 

divided  between  them,  that  their  Parts  being  alternately  divided  by 

each  other,  the  Sum  of  the  Quotients  will  be  304  but  the  greater 

part  he  devifed  to  his  Son  :  What  did  he  leave  to  each  ? 

Some  make  this  Queftion,  which  I  propofe  as  above,  to  be  folved 
by  Various  Pofitions,  others  by  the  Do&rine  of  Surds  :  But  I  am 
fure  it  is  moft  naturally  reducible  to  the  2d  of  my  2  Cafes  of  Qua- 
draticks  before  mention?d.  And  becaufe  I  have  not  feen  it  done 
before,  I  fhall  infert  the  Solution  at  large  as  it  is  moft  eafily  under- 
ftood,  and  that  by  the  Numeral  Way ;  but  fhall  wave  the  Literal 
Method  on  purpofe  that  the  Reader  may  try  his  own  Proficiency 
therein. 
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ii  u—  the  Son's  Share. 

2!  400 — u= the  Nephew's  Share. 


u 


,  400 — u 

"T  — -  —  30 

U 


3  - 

400 — u 

,  1  160000 — 8ooz/4-&# 

4|  -*  1 — —12000 — 30U 

I  u 

160000 — 8oo«-f-Z#£=r:i2000#-|--30«W 
160000—12800^ - 32  UU 

7|  5000—400 u — uu;  and  ergo 

8|  uu — ^0ou— — 5000  an  Equation  of  the 

(2d  fort. 

A  uu — ^4oo«-f*40ooo=3  5  000 

8  • 

1  o|  « — 200=^/35000 


400 — the  1  ft  Step, 
jift-^- 2d,&2d-f-  byift 


ill  u—^33 ooo-|-2oo. 


the  3  d  x  by  400 — u 

the  4th  x  by  u 

{the  5  th  contracted, 
and  2 uu — 8oo«-+- 

the  6th  by  32 

{5000  (in  the7th*t-y 
and  400a — uu  -+• 

and  acyed 
2 

to  each  part  of 
the  Equation. 

the  pth  tow 


— 200  in  the  roth 


And  V35000'f~200=:Son's  Sliare=  I.3 87.083  ,•  and  400 — '387,6‘V. 

=  12.^17 

And  for  Proof  387.083-f-12.p17— 2p.p66  ;  and  1 2. p  1.7-7-3.87.0 83 
=  .034 ;  and  .o34“f~2p.p66=3o  :  which  anfwers  in  every  part 
the  Requifits. 


III.  ‘The  Refolution  of Queftions  which  require  Various  P  oft  ions. 

Having  in  Sett,  p,  &  10.  given  Rules  for  fblving  Simple  and  Qua¬ 
dratic  Equations  ;  there  was  no  need  in  SeB.  1 1 .  that  I  fhould  repeat 
any  thing  farther  than  what  I  have  done  in  the  middle  Column  of 
Rules  :  But  in  this  Head  of  Various  Pofitions  having  faid  nothing 
thereon  before,  I  fhall  make  it  as.  plain  as  I  can.. 


1.  Then. 


354  Queftions  by  various  Portions.  Ch.l O. 

i.  Then  by  various  Portions  we  mean  Queftions  which  have 
more  Numbers  than  i  fought  for,  and  are  difcovered  by  affirming  a 
Vowel  for  each  Number  fought. 

3.  And  we  proceed  in  the  Work  firft  with  one  unknown  Num¬ 
ber,  not  regarding  the  reft  but  as  known  :  And  when  we  have 
found  the  firft  unknown  Quantity  equal  to  fome  others,  we  omit 
that  Quantity,  and  take  inftead  thereof  what  it  is  equal  to.  Ex* 
amples,  and  Rules  thereupon,  will  make  the  matter  plain. 

Problem  if)  There  is  a  Compofition  of  20  integers,  whofe  total 
Value  is  82  ;  but  there  are  2  different  prized  Ingredients  in  the 
lo,  1  of  4,  the  other  of  44 :  How  much  of  each  S.mple  is  there  in 
the  faid  Compofition,  and  what  the  Value  of  each  Ingredient  in  the 
whole  of  it,  to  make  up  the  82  > 


1 


2 

3 

4 

5 

6 


I  put  q~20, 

u=i the  Quantity  at  4 
the  Quantity  at  4^ 
ku~\~an=:t 
ku~t — an 
t — an 

u~ — —  * 
k 

t  — an 

~r~ 


+a—q 


7 

8 

9 


t — anf-ak—kq 
t — kq~an — ok 

a~=t — 2  =tjie  Canon. 
n — k 


4—k,  44—^,  and  82 =t. 


Rales  for  the 

u 

Operations. 

a 

the  1  ft  and  2dx&&^ 

4# -[-4.472— 8  2 

an-*— 

411—82 — 

4th  -f-  by  k 

82 — 4  fa 

U  — - - — 

4 

C2d  part  of  5th, 7 
\  4a=q  S 

82 — 4 -\a  r 

-j~a — 20 

4. 

the  6th  x  by  k 

00 

J- 

-P>f* 

a 

+ 

44 

a 

1! 

00 

0 

— an-f-ak  4-  in  7  th 

8  2 — 8  0—4^ — 4  a 

the  8  n — k 

82 — 80 

• 

j  —  A 

44 — 4 

3 

4 

M* 

) 


6 

7 

8 


9 


Hence  appears  the  Canon  to  find  the  Quantity  at  4^,  viz,. 

44 — 4 

—2  4-^—8.  and  20 — 8  —  12— a. 

For  Proof  of  which,  12  at  4=48 ;  and  8  at  4?=  34  :  Now  4.8+2 a. 
=  82 =the  total  Value. 


Problem  2.]  A  Perfon  dying,  left  by  Will  to  2  Sons  each  a  Sum  of 
Money  j  fo  that  if  to  5  times  what  he  left  the  elder  you  add  3  times 

what 
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what  he  gave  to  the  younger,  the  Sum  will  be  1675  :  And  if  from 
7  times  the  Share  of:  the  elder  Brother  you  deduct  8  times  the  Share 

of  the  younger,  the  Remainer  will  be  210:  What  Sum  did  the 
Father  leave  to  each  ? 


355 


3 


5 

6 

7 

8 


I  put  s—1675,  d- 

=  210,  k=5}  n= 

0=the  Legacy  of  the 

(Elder. 

^zrrthat  of  theYounger. 

ku~\~an=s. 

iftx&;  2 dxn—s 

s — an 

U=:  — —  * 

k 

3d -7^^  Scan-*- 

ms — amn 

("2d part,  4th 

’■■■'*2 1  —  U 
k 

C  by  m — atizdj 

ms — amn — aktzrzdk 

5th  x  by  k 

ms — dh==zamn-\-akt 

ms — dk 

mny-kra=17^Er^ 

f amn — ah’*-! 
\  and  dk-*  j 

ixh—mn^kt 

s — 175  n 

k  =tt=2  3°.  1 

4th  compared 
with  8th. 

8. 


u 


a 


5  u~i~3  a===  1  ^7  5 
1^75 — 3a 


u 


* 


1(575x7 — 1  ax  7 
5 


2 

3 


-80=210 


1 61 5  *7— 3  a*7— 8“ *5 = 2 1 0x5 

1575x7 — 2 1 0x5 =3^x7-^  8^x5 


1675x7 — 2 1 0x5 


5 

6 

7 

8 


1(575— 175x3 


=u=  230 


And  for  Proof  230x5+175x3  =  1,573.  And  230x7—175x8=210 

as^er  the  Queftion. 


■  L  ,  I 

■s  ■  »  1. 

ProW«w  3  ]  A  Surveyor  having  meafured  three  Fields  of  Enclo- 
lure,  hath  lolt  the  Contents  :  But  remembers,  that  if  847  Acres  be 
added  to  the  ift  the  Sum  will  be  equal  to  that  of  the  other  two 
rields;  if  847  Acres  be  added  to  the  2d  Enclofure,  the  Sum  will  be 

double 


3$6 
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double  to  the  Content  of  the  iff  and  3d ;  and  it  847  Acres  be  added 
to  the  3d  Field,  it  will  make  treble  the  ift  and  2d  :  How  many 
Acres  is  in  each  Field  ? 


I  put22=ift,  e=2dy  22=3.  and  £=847. 
a-\~k=e-]~u  ;  fo  that  ci—e~\ -u — k\  k  ■*—  in  ift.  (“^47 — 

e-\~k~i  a-\~iu  e=2a-\-2u — k 


3 

•4 

5 

6 

7 

8 


u-\~k=^a-\-^e  u  —  ^a\-  $e — k 

» 

e  —  ie-\-2u — 2k-f~2U — k 


e  —  3  k — 4  u 
u- -9k — • 

U—l^k - 21 U 


fcx-inid.  U+847  =  2^4-2«  e=2a+iu 
|  [—847 

fe+-in  the3d.  :«4-847  =  3fl-Hf  u=3a-f-}e 

C  theiftxinij)  ;  _ C  847 

■=,  -j-2U — k  in^- \e=2e-\-2U' — 847x2, 4^“ — 847 


!2«4-3!i—  <k-\-9k—  fthejthx;  i  3«-, 

o“-‘  i  ^*4:  !  f 

6th  Step  contracted 


C  2d. 

S the  4th  con-7  g _  847x3, — 4« 

1  ..trailed.  $ 


lk 
u  =  — 

1 1 


* 


*2=847x9,— 1 2«-[-3«— 847x37 
'  -(-847X9 - 12  U - 847  J 

U  =  $47X14 - 21  U 


IO 


II 


_  28k  jk 

e=xM - or  —  * 

11  11 


2lk  7 

a— 3k - - 

J  11 

,  2 1£  & 

a—ik - —  * 

11  11 


2i#-4-inthe7^ 
and™  22,8ft;. 

— 4«as  in. 
the  5  th,  and 
u  in  the  8  th  is 

lk  ,u. 

zz  —  X4^9th' 
ii 

{a  zz  as  per  \  ft 
compar.  with  > 
Steps  8,  Sc  5.-* 

{theiothStep^ 
contracted.  J 


_  847x7  ^ 
11 


53^  =  3 d  Field. 


8 

11 


2d  Field. 


-  847x21  0 

72=847x3 - - 847 


1 1 


*2=^---=  77=  the  i ft  Field. 
1 1 


k  Acres 

Now  —  ==a  1 &  Field  ^77 


1 1 
5* 

II 

lk 


—e  the  2d  Field  =3  8  5 
=«  the  3d  Field  —539 


1 


Acres 

And  for  Proof,  774847=9*4=?  854-539  7 

zrrthe  2d  and  3d. _ 3 

385  {-847=1232— 774 5 39*2  X 

=2dand  3x2. _ • _ _ _ _  * 

539-f-847=i3^£=77~h385><3  X 
_ ~iftand2dX3» 

Notes 
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Notes  on  the  three  Operations  to  the  laft  three  Problems  above. 

The  middle  Column  has  fuch  plain  Dire&ions,  as  may  fuffice  a 
docile  Reader ;  but  that  I  may  render  every  thing  plain,  I  (hall  ob- 
ferve  that 

In  the  fir  ft  Operation ,  every  Step  is  as  eafy  as  in  common  fimple 
Equations,  till  you  come  to  the  fixth  Step,  which  is  formed  thus  : 

Since  u  (an  unknown  Quantity  in  the  5th  Step)  is  found  — 

and  fince  u~\~a  (the  2  Quantities  of  the  different  Ingredients  in 
the  20)  is  equal  to  q=2o  ;  therefore  that  I  may  get  rid  of  »,  I  take 

what  it  is  equal  to,  and  fay  tl?  -f-  a=q,  and  then  proceeding  by 

k 

t — k  q 

the  common  Rules  laid  down,  I  find  a—  which  are  all  known 

Quantitys  :  And  this  Canon  doth  (hew  a=8. 

Therefore  u  muft  be  20 — 8=12.  Or  you  may  find  it  by  a  more 

artificial  way,  by  having  recourfe  to  the  5  th  Step,  where  u  =  ~ 

ergo  u  =  *7“^  which  you  *11  find  11=12. 
k 

In  the  id  Operation ,  I  proceed  as  in  common  fimple  Equations  to 
the  4th  Step,  and  there,  becaufe  u=  — ^  I  omit  u ,  and  take  what  it 

s—~an 

is  equal  to,~~£~,  which  according  to  the  Tenor  of  the  Queftion  be¬ 
ing  multiply ’d  by  m3  and  made  lefs  by  at,  the  Remainder  i  s  =  d ; 
and  fo  proceeding  by  the  ufual  Rules,  as  before  taught,  I  find 

a  ~  m  'n—kt  :  And  ^  y°u  ^ave  rec°urfe  to  the  4th  Step,  and 
inftead  of  an  there,  put  175/2  (a  being  found  =  175)  you  will 

,  _  175  »  A  i 

have  u  — - ^ — ,  or«— 230.  And 

In  the  %d  Operation ,  the  three  firft  Steps  are  compofed  according  to 
the  very  Words  of  the  Problem,  and  the  2d  part  of  thole  Steps  are 
the  fame,  only  having  k  tranfpofed  towards  the  right,  there  is  fhewM 
what  the  3  feveral  unknown  Quantitys  are  fimply  equal  to. 

Now  for  the  4th  Step  I  argue  thus  ;  Confidering  that  in  the  2d 
Step  e=  ia-\-  iu  — k ,  and  that  a  is  =  e  ~f~  u  —  k,  therefore 
e  =  2  e-\-  2  u  —  2  k  (which  is  twice  the  firft  Step,  =  2 a  in  the 
*d)  +  2  u-K  which  are  the  reft  of  the  2d  Step. 

Which  4th  Step  is  in  the  5  th  reduced  to  3  k — 4  u. 

Then  I  proceed  to  difcover  the  Value  of  u  by  compofing  the  fixth 
Step,  thus :  u  being  in  the  third  Step  towards  the  right  hand 

U  u  u  =  3  a 
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~  3  a  ■  ~j~  3  e  —  &  ;  and  the  id  Quantity  in  what  a  is  — ,  being  e  > 
and  e  being  in  the  5th  Step  —  3  k  —  4  u,  therefore  I  fay  3  Ts  is 

flrft  3  times  3^  —  4  «,  i.  e.  9  k  —  12  7/ :  and  the  Remainer  of  what 
a  is  =,  being  u  —  k,  ergo  that  x  by  the  3,  I  fay  3  a  9  k  —  12  u 
4-  3  77  —  3  k.  Now  the  reft  of  what  u  is  —  being  3  e,  and  e  in  the 
faid  5  th  Step  being  $k —  477;  therefore  (to  make  the  Procefs 
plain)  I  repeat  3  e  or  9  k  - — 12  u.  And  there  being  farther  —  k  to 
make  up  what  u  is  =  ;  therefore  I  fay  in  the  6th  Step  u  =  9  k  — ■ 
12  t/T  3  u — -3  &-f -9  k — 12  u — ky  which  contracted  and  reduced,  is 

eafily  found  (as  per  the  middle  Column  in  the  Example)  u  =  — ' 

Therefore  e  in  the  5  th  Column  ;  I  put  —  3  —  4  times  what  u  is 

found  equal  to  in  the  8th  Step. 

Laftiy,  a  being  =  e  -f-  «  —  k ;  I  fay  it  is  =  e  in  the  pth  Step5 

—  21  h  Jz 

-f-  u  (in  the  8th  Step)  —  &/or  a  —  2  k  —  which  is  =  ^7* 
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A  Cubical  Equation  may  be  known  by  having  commonly  (for  the 
fir  ft  Term)  the  Cube  of  the  unknown  Quantity  ;  the  2d 
Term,  being  the  Square  of  that  Quantity  multiply ’d  in  a  Co¬ 
efficient  or  fome  known  Quantity  ;  the  third  is  the  unknown  Quan¬ 
tity  fought  in  a  known,  as  thus  and  the  like ;  uuu-\-cuu-\-du~ky 
u  being  the  Root  or  Quantity  fought. 

A  Cubical  Equation  is  formed  from  1,  2  or  3  Binomials,  &c.  in¬ 
volved  or  multiply 5d  in  each  other;  reprefenting  either  a  compleat 
Cube  or  Parallelopiped,  whofe  Bafe  is  either  a  Geometrical  Square, 
or  a  Parallelogram  :  in  which  laft,  if  u  -}-  b  be  the  greater  Side, 
u  — “  b  —  the  leffer  Side  of  the  Bafe,  and  u  -|~  d  =  the  Length  ;  the 
Quantitys  multiply ’d  produce  this  Cubical  Equation,  viz,.  uuu-\- 
duu  —  b  bu  —  b  b  d  =  k  the  Content.  To  find  the  Dimenfions, 
which  depend  on  the  Value  of  u,  it  muft  be  done  by  the  Rules  fol¬ 
lowing. 

2.  In  a  Quadratic  Equation,  by  the  Methods  of  Refolution  fore¬ 
going,  you  gain  1  Root  ,*  and  by  dividing  the  Equation  given  by 
that  Root  you  find  the  other,  if  there  be  2  different  Roots. 

Thus  in  the  Equation  u  u  —  16  u  =  —  63,  being  refolved  gives 
u=9  1  And  if  the  u  u  —  16  u  -f- 63  (the  63  being  tranfpofed)  be  di¬ 
vided  by  u  —  9  (the  9  being  tranfpofed)  the  Quote  will  be  u — 7  or 

u  =  7*  $°  are  u  —  9  a°d  u  —  7  found  the  2  Roots  or  Dimenfions 

of  that  Equation,  i.  e.  9  and  7. 

I.  T0 
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3 .  I.  ‘To  refolve  Cubic  Equations  by  Tentation  and  Deprejfton. 

Having  by  tryal,  as  in  the  following  Example,  found  1  Root, 
you  muft  divide  the  Cubic  Equation  given  by  that  Root,  and  that 
will  deprefs  the  Equation  into  a  Quadratic  ;  which  Quadratic  you 
may  find  the  Roots  of,  as  is  (hewn  laft  above. 

Example  1.]  What  are  the  3  Roots  or  real  Dimenfiorss  of  this 
Cubical  Equation  uuu  — •  57  1040  u  =  6000  ? 

To  anfwer  this  ;  I  muft  firft  find  by  tryal  a  Root,  which  being 
multiply’d,  &c.  according  to  the  given  Equation,  will  be  6000. 

To  which  end  I  fuppofe  10  to  be  1  Root  zr:  u. 

Then  uuu  (or  10 ?)  is  =  iooo7  o  _ 

The  3d  Term  1040  u~  10400J  um  1 l4°°?  Refts  J700 
2d  Term  — -  57 uu  (or  57  x  10 2)  deduct.—  5700J 

The  Remainer  fhould  be  6000,  but  ftis  only  5700  ;  therefore  the 
10  fuppofed  is  too  little. 

idly,  I  fuppofe  therefore  a  Root  to  be  12  —  u. 

rh^uuu  (or  12’)  is  =1728?  Sum  __  o 

+  i  ■ °4o  « . =  124803  ^  l  Refts  6000 

—  57  uu  (or  57  x  144)  .  . . .  =  82083 

So  that  I  find  1 2  =  «  or  &  —  12  tobei  Root. 

By  which  Root  having  divided  the  Cubic  Equation  given,  I  de¬ 
prefs  it  to  the  Quadratic  Equation  u  u  —  45^  —  —  300.  Which 
Equation  being  refolved,  gives  u~  25,  or  u — 25  for  another 
Root.  And  dividing  that  Quadratic  by  this  u  —  25,  the  Quote  or 
3d  Root  is  found  u  —  20,  or  u  =  20.  See  the  Operation. 

uu — 450=5  00=  the  Quote  or 

Quadratic. 

-  s/ 6.25  -f~  22.5=2  5  Qua¬ 
dratic  refohed, 
(or  a  id  Root. 

•2  5)00 — 450-fT00  (u — 20 

(—  a  3d  Root* 

2  KU 


u — 12)  uuu —  5  700 -[-10400— 6ooo(' 
uuu —  uuu 


•45  uu 
'45  uu 


10400 
540  u 


50 ou — 6000 
500 u — 6000 


or  u~ 


0- 


00“ 


- •20«~f~5  00 

So  that  the  3  Roots  being  found  — 200 -f- 500 

12,  20  and  25  ;  you  may  prove  the  * - - — — ■ 

Truth  by  putting  u  equal  to  each,  o 

tranfpofing  the  Roots,  and  multi¬ 
plying  the  Quantitys  one  in  another  :  for  the  2d  Reclangle  will  be 
the  Cubical  Equation  given,  tranfpofing  the  Member  next  the  rignt 
hand  of  the  laft  Produd. 

1  Note, 


U  u  u  2 
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1 The  Proof  oj  the  foregoing  Work . 
u — 25 


u - 


-20 


7777 - -2  5  U 

- 20U~\~^00 


UU - 


'45w“h5°° 
77 —  12. 


777777- 


-457777-I-50077 
-1 2uu-j-$4ou — 6000 


uuu — 5  77777-)- 1  040  77 — 6000 
or  uuu — ^quu-f-1040 77=6000  = 
(the  Equation  given,  for  Proof 


1  Note,  That  in  a  Cubic  Equa¬ 
tion  if  the  lingle  Root  or  Square 
or  the  unknown  Quantity  be 
multiply ’d  in  more  than  one 
known  Quantity,  with  Signs  be¬ 
tween  the  Rectangles,  as  feveral 
Members  of  the  Equation;  where 
the  faid  unknown  Root  is  found 
fquared  in..  2  & c.  fueh  Members, 
they  make  but  1  Term  :  and  fo 
do  all  thofe  where  the  unknown 
Root  is  found  fingle  make  ano¬ 
ther;  as  u 5 — u2l — u2d~j~uc~j~ur 
f-d%  = 0 .  In  this — u2h — u2d\s 
but  1  Term  of  the  Equation,  and 
uc-f~  ur  is  one  other  Term* 

2  Note,  T'hat  in  the  Cubic  fup?- 
pofe  77  }  =  uc  -f-  ur  -f-d*  —0 ;  the 
2d  Term  here  is  faid  to  be  wanting,  and  ucf-ur  is  the  3d  Term. 

Example  2.]  Admit  this  Equation  were  to  be  refolved  ;  uuu — 
^0.5 uu  -f-  30977  =  1039.5  :  I  fuppofe  1  Root=i2.  and  working  as 
by  the  Equation,  I  find 

ui  =  i2}  =  172  8)  The  Sum  as  per  Addition  of  Algebra 
— 30.577*  = — 4392  >  is  1044,  which  is  more  than  the 

+  3°P«=  37°%  J  1039.5. 

idly,  I  therefore  fuppofe  a  leffer  Number,  viz,.  n=a  Root,  then 
77 J  =  1 1 J  =  13  3  1  }  The  Sum  of  which  is  =  1039.5  =the- 
— 30.57777=  — 3690.5  >  Sum  in  the  Equation  given  :  fo  that 
-j-309  77  =  3399  V  n  is  1  Root. 

3 dly,  Dividing  the  Equation  given  (with  the  1039.5  tranfpofed) 
by  77 — 1 1,  I  deprefs  it  to  the  Quadratic  uu — 19.577= — 94.5 _ 

4 thly,  This  Quadratic  being  refolved  is  77=^95.0625  — 94.5^ 
"I-9.75  =  10.5  a  2d  Root. 

5 thly.  Dividing  this  Quadratic  Equation  by  the  2d  Root =77  or 
u — 10.5,  the  Quote  or  3 d  Root  is  found  9.  And  for  Proof,  the 
3  Roots  9,  10.5,  and  11,  (putting  each  =77,.  and  tranfpofing  it) 
multiply?d  one  in  another,  will  give  the-Cubic  Equation  propofed  to 
have  its  Root  extracted,  viz,,  u* — 30.5 772-f-30977  =  1039.5 

From  thefe  2  Examples  it  may  be  obferved.  That  whether  you 
happen  to  pitch  upon  the  leaft  Root  (upon  your  TryaLs)  as  in  the 
firft  Example,  or  upon  the  greateft  of  the  3,  as  in  the  2dTryal  of  the' 
2d  Example;  the  Method  of  Procefs  is  the  fame  :  and  fo  it  would, 
if  you  happen  firff  upon  the  middle  Root.. 
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Thefe  2  Examples  are  of  Regular  Cubics  having  all  their  Terms. 

4.  I  fhall  give  one  Example  of  an  Irregular  Solid  Equation  :  as 
fuppofe  uuuuu  +  •  I  OUU  —  20. <51293. 

To  refolve  this,  I  can  eafily  fee  that  2  is  more  than  the  Root  ; 
for  10  times  the  Square  of  2  (alone,  without  the  Surfolid)  is  40. 
Therefore  I  take  1.5  for  the  Root,  and  (working  with  that  accor¬ 
ding  to  the  Equation)  I  find  it  too  great;  I  therefore  try  1.4, 
which  is  alfo  a  fmall  matter  too  much  :  fo  that  working  according 
to  the  Equation  with  1.3,  I  find  it  juft  =r  20.(51293.  So  that  I 

difcover  the  Root  to  be  1.3=1*.  for  1.3  ?-f-  ioxi.32=  20.(51293. 

5.  Biquadratic  Equations  are  refolved  alter  the  fame  manner  as  the 
Regular  Cubics  in  the  2  firft  Examples  :  Firft,  by  fuppofing  a 
Root  till  you  pitch  upon  the  right,  and  deprefting  the  Biquadratic 
thereby  into  a  Cubic  ;  and  then  finding  another  Root  by  Tentation 
whereby  to  divide  the  Cubic  to  deprefs  it  to  a  Quadratic,  &c.  as  in 
the  faid  2  firft  Examples  above,  for  all  Regular  Biquadratics  (or 
fuch  as  have  all  their  Terms.)  Thus,  for  example ,  to  refolve  or  find 
the  Roots  of  the  Biquadratic  uuuu  —  2 ^uuu  ~\~  308 uu  — *•  1420#  = 
2400. 

(1.)  By  Tentation  I  find  8  to  be  1  Root,  and  dividing  the  Equa¬ 
tion  given  by  u — 8,  I  deprefs  it  to  the  Cubical  Equation  uuu — 21  uu 

-J-i4oz/~3oo. 

(2.)  I  make  tryal  again,  and  find  10  to  be  another  Root  ;  fo  di¬ 
viding  the  Cubic  Equation  by  u — 10,  I  deprefs  it  to  the  Quadratic 
uu — nu~ — jo,  which  being  refolved,  gives  a  3d  Root  or  u~ 6. 

(3.)  Dividing  the  faid  Quadratic  Equation  by  u — <5,  I  find  the- 
Quote  to  be  —u — 5  or  ^—5,  the  4th  Root  :  fo  are  8,  10,  6  and  5 
the  4  Roots  required. 

There  are  3  other  Ways  of  refolving  or  finding  the  Roots  of  all 
Cubic  and  Biquadratic  Equations,  done  more  Mathematically  :  as, 

II.  By  Subftitution,  Deduction,  and  Divifion. 

III.  By  way  of  Conftru&ion,  w  ith-  the  help  of  the  Parabola  and 
Circle. 

IV.  By  Approximation  or  Converging  Series. 

II.  To  refolve  Cubic  Equations  by  Subflitution. 

It  has  been  flhewM  how  to  refolve  Quadratics  by  Subftitution, 
and  much  after  the  fame  manner  is  a  Canon  found  whereby  to  refolve 
Cubic,  &c.  Equations. 

Example  1.]  Admit  the  Value  of  u  is  required  in  this  following 
Equation, viz,,  uuuf-duu — gu~k ,  oxuuuf-i^ouuf-^oou^zz^y  14544:: 
Here  5tis  plain  that  d  is  put.  for  the  given  1-20  ;  g dor  300;  and  k. 
for  3714544.  Th 
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The  firft  Step  toward  the  Anfwer  is  to  fubftitutc  bf~c  in  the  place 
of  u  in  everv  Term  of  the  Equation,  in  the  Power  that  (u)  is  put. 
"Then  will  this  be  Cbbb-\-^bbc-\~^bcc-\-ccc  (inftead  of  uuu) 
the  Canon  forA  bbd-\-2bcdf~ccd  ....  (inftead  of  duu) 

bjg —  eg  (in  the  place  of  —  g  u) 

An  Example  of  the  Rejolution  of  a  Cubic. 

,  •  • 

1^714544  (100 =b 

2  51000000 :~bbb  7  .  ,  , 

2 !  1 2Qoooo~bbdj 

i 

2  2ooooo~bbb~\~bbdz=if-2d  Step. 
30000-1= — bg  deduCt  from  the  4th. 


lejolution. 

The  whole  Procefs 
and  Rules  are  in  the 
Margin,  whereby  u  is 
found  =  124. 


1.  Having  your  Ca¬ 


non  before  you,  and 
alfo  that  d~i20y  g 
2=300,  proceed  as  the 
Canon  directs  you, 
tirft  pointing  over  e- 
very  third  after  the 
firft  Digit  ot  the  gi¬ 
ven  Numbers  the  3 
Points  Ihewing  the 
Root  fought, wi  11  con- 
fill  of  3  places,  and 
therefore  the  1  (=the 
firft  b)  is  100. 

2.  You  mud;  com- 
pofe  a  Number  to  de- 
dud  from  that  given, 
by  taking  thofe  in  the 
Canon  which  have  not 
c  found  in  them  ;  as 
b ?  -| ~  b  b  d  —  b  g  2= 
2170000,  which  de¬ 
ducted  reduceth  the 
Number  given  to 
1544544,  which  is 
your  firft  Dividend, 
as  by  Step  7. 

3.  Take  for  a  Di- 
vifor  (in  order  to  dis¬ 
cover  the  Value  of  c ) 
the  Sum  of  the  Num¬ 
bers  anfwering  to  the 
Sumbals  mix'd  with 
or  x  by  c,  fuch  are 
thofe  in  the  8th,  9th, 
10th,  nth,  and  12th 
Steps  s  which  Sum  is 

54120 


,>a 

Co 


4 


6 


7 

8 
5? 


IQ 
1 1 
I  2 


*3 


14 

15 

16 

17 

18 

1 9 

20 


2 1 70000  refts,  which  deduft  from  the  iftStep. 


21 


22 

23 

24 

25 

26 


27 


28 

29 


30 


31 

32 

33 

34 


1544544  —  =tneift' — the6Step~byi3 


30000  2=3^; 

. . 3002=3 b 
240002=2  bd 
•  .  I202=/i 

- 300= —g 


>Add. 


541  2o=:the  Sum,  or  Divifor. 


(20  =  C 

6ooooo~jbbc 
1 200002=3  bee 
.  .  80002 =ccc 
480000=22  bed  j" 

480002=^  j 
— 50002= — c  gJ 

125  oooo2=Sum  deduct  from  the  7th  Step. 


>Add. 


294544  — -f — ,  refts  of  hy  or  ift  Step. 


Now  120  =  b 
432002=3 bb  q 
. .  360— 3b 
28800=22 bd 
.  .  1 20 — d 
—3002 =—£ 


Add. 


-72i8o2=Sum,  by  which  to  f-  the  21  Step. 
(4 =c 


172800=3  bbc 
. .  5760=23 bcc 
....  6\~ccc 
1 1 5  2002=2  bed 
. .  1920— ccd 
— 12002=  — eg 


1 


>Add. 


J 


2p45442=Sum,  deduftfrom  the  21  Step. 


refts. 
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54120  your  Divifor,  which  may  be  had  in  the  6  Figures  next  the 
left  hand  of  the  Dividend  2  times,  (which  2  muft  be  20,  becaufe 
it  is  the  middle  of  the  3  that  will  be  in  the  Root,  as  is  obferved  a- 
bove)  this  20  is  =  c. 

4.  You  muff  not  make  any  farther  Ufe  of  the  Quantitys  in  the 
1  ft,  2d,  and  4th  Steps,  but  having  found  the  Value  of  c,  you  pro¬ 
ceed  to  find  your  2d  Subtrahend  in  the  20th  Step  with  the  feveral 
Quantitys  in  the  Canon  ;  which  you  fee  in  the  14th,  15,  i<5,  17,  18, 
and  19  th  Steps. 

5.  And  having  found  your  2d  Divifor  by  the  very  fame  Quanti¬ 
tys  that  you  had  the  ift,  (and  obferving  that  here  b  ~i 20,  and  not 
to  100)  you  may  eafily  finifh  the  Operation  by  the  Example,  which 
is  only  a  Repetition  of  the  Method  above  fhewM,  and  you  find  the 
3  feveral  Roots  put  together  is  124"//  required  :  which  I  fhall 
prove  both  from  the  Equation  given,  and  by  the  Canon,  to  be  the 
true  Anfwer. 

1.  By  the  Equation  z*3  — 1245  — 1906624. 

~l~I20UU  —184512O 

—  3OOW  = 37200 

Sum  —3714544— &  in  the  Equation  given. 


2.  *The  Proof  by  the  Canon  bbb-\-^bbc~\~^bcc-\-ccc-j~bbdf~2bcdf~ccd — bg- 
bbb  —  17 2 80004  Note ,  b—120  ,  cr=z 4 


-3 bbc —  172800 

-$bcc  —  576° 

•  ccc  — 

-  bbd  =  1728000 
-2  bed—  1 15200 
■  ccd  —  1920 


d: 


120  ;  g— 300 


6  4  ^Sum  =  3751744 

— bg~l6ooo  7 

_  r — 37200 

— cg^  1200  J 


3714544  refts  =  k 


Biquadratics  are  refolved  after  the  fame  Method,  raifing  the 
Power  of  bf~c  (which  is  fubftituted)  accordingly  in  making  the 
Canon;  and  proceeding  by  that,  as  has  been  in  the  laft  Example 
obferved. 

Example  2  ]  Of  an  irregular  Cubic  Equation,  as  fuppofe  mu  -f-  v 
3 23 34^— 82397 5“&,  or ur-ffu—k. 

1.  Make  your  Canon  as  before,  fubftituting  b  f~c  in  the  2  Mem¬ 
bers  of  the  Equation  (as  u  is  in  power)  in  the  place  of  u. 

2.  Where  the  Equation  has  not  all  its  Terms,  and  the: 
Co-efficient  is  large,  you  muft  put  fuch  a  Number  firft  in  the 

Root, 


?<s  4 
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■ft- 


3 


5 

6 

7 

8 
9 

10 

1 1 
i 

13 

14 

*5 

16 

17 

18 

*9 

20 


The  Canon  is  bbb-\-^bbc-\-^bcc-\-ccc-\~b  f 

~f -cf=k. 

•  • 

823975  (jo ~b  (30 ~=b  (lO~b 

125000— bbb 
1616700  -  b  f 

1741 700“= bbb-\~bfy  ift  Step, 

- -  and  cannot  be  deduced 

27000—3  oi=bi 
970020 


.} 


997020 — 1  ft  Step. 

8000 — £*  = 

6^.66So^=b  f 


:20 


554680  dedud  from  the  ift  Step. 
169295-7-  refts  of  the  ift  Step. 


Root,  as  being  mul¬ 
tiply 'd  by  the  Co¬ 
efficient,  and  added 
to  its  own  Cube,  the 
Sum  will  be  as  near 
as  poffible  to,  and  lefs 
than  that  given  on  the 
right  fide  ol  the  E- 
quation  ;  as  m  the 
Example  finding  50 
~b  much  too  great 
(as  in  the  4th  Step) 

I  try  30 —by  which  I 
ft  ill  find  too  much,  as 
in  the  7th  Step.  Then 
putting  20 ~b>  I  find 
its  Cube  as  in  the 
8th  Step,  and  the  Co¬ 
efficient  32334 by  20, 
the  Sum  is  deducible 
as  in  the  10th  Step 
from  the  ift, and  then 
you  proceed  with  the 
Remainer  as  in  the 
laft  Example,  and  the 
Value  of  u~ 25. 

3.  It  fometimes  hap¬ 
pens  where  the  Co¬ 
efficient  is  very  large, 
and  the  Root  of  the 
higheft  Power  (orVa- 
lue  of  u)  is  final  1, 
that  you  rauft  make 
that  Figure  ift  put  in  the  Root  one  place  (or  more)  lefs  than  the 
Points  over  the  Number  given  (as  in  the  ift  Step  above)  denote. 
See  the  following  Example. 

Example  3. ]  Admit  «5-f-82334  u~  2073975,  what  is  the  Value 
of  a?  82334  being  — /,  and  b^~c  fubftituted  in  the  room  of  u . 


1200—3^ 

60— 3^  )>A  dd 

32334 —f 


r  333 94 —  the  3  laft  Steps  a  Divifor. 

1 _ (5  ~e 

6ooo~$bbc- 
1500—3^0 
125  —ccc 
161670—  cf 


■Add. 


69295  Sum,  dedud  from  nth  Step. 


refts. 


Here 
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d  The  Canon  b  *  -|—  3  b 1  c  -f-3  bcc  -f-  c 5 

as  before  j  -f -bf-\-cf 

•  •  • 

2073975  (20  =  b 


CO 


2 

3 


5 

(5 

7 

8 

9 

10 

1 1 

12 

13 

14 


Here  *tis  plain  the 
Number  given  admits 
of  3  Cubical  Points, 
but  the  Root  u  (or 
b-f~c)  is  but  25. 

1.  For  if  I  fhould 
put  1  as  the  Root  of 
2  next  the  left  hand ; 
that  1  (there  being  3 
Points)  muftbe  100. 

Now  if  I  multiply 
the  Co-efficient  by 
100,  i.e.  iflfuppofe 
two  Cyphers  put  to¬ 
wards  the  right  hand 
of  it,  it  will  be 
8233400,  wch  (with¬ 
out  the  Cube  of  the 
100,  which  muft  as 
per  the  Examples  a- 
bove  be  added )  is 
much  too  great  to 
be  taken  from  the 
2073975  in  the  firft 
Step. 

2.  Seeing  a  leffer  Digit  than  1  cannot  be  put  firft,  or  in  hundreds 
place  in  the  Root ;  I  muft  therefore  conclude,  that  the  Root  will 
have  but  two  places. 

3.  I  therefore  fuppofe  10  in  the  Root,  by  putting  1  Cypher  to¬ 
wards  the  right  hand  of  the  Co-efficient  (to  reprefent  If)  which 
would  be  823340,  which  (by  doubling  the  8  next  the  left  hand  I 
find  1 6)  may  eafily  be  taken  from  20,  (next  the  fame  left  hand  of 
the  Number  given)  I  therefore  put  the  double  of  10  (or  20)  in  the 
Root,  and  fo  proceed  ;  all  the  difficulty  in  this  cafe  being  to  put 
the  firft  true  Figure  in  the  Root :  to  which  end  I  have  not  feen  any 
Rules  that  contribute  to  do  fo  eafily  and  certainly  as  thefe  above. 

Example  4.]  Of  Refohing  Cubics  by  Subfiitution ,  &c. 

Admit  uuu  -f-  35o«2=i225 125.  Or  that 

uuu  duu  =  k  ;  and  that  b  c  is  put  z=za. 


8000 

=  p 

16466  80 

—  bf 

1554680 

Sum,  from  the  ift  Step. 

419295 

refts  of  Step  ift. 

1200 

=  3bb 

60 

—  3  b 

82334 

=f 

83394 

=  Sum  or  Divifor. 

(5=  «• 

6000 

=  fjbc 

1500 

~  3  bcc 

J25 

—  ccc 

411670 

=  cf 

419295 

—  Sum,  from  the  jth  Step. 

0 

refts. 

X  x  x 


This 
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This  Example  is  of 
an  irregular  Cubic 
compofed  of  2  Mem¬ 
bers  different  from 
the  former ;  where 
tho  there  be  3  Cubi¬ 
cal  Points  (or  Ter¬ 
naries)  yet  the  Root 
has  but  2  places,  viz,. 
5f- 

For  if  we  fuppofe 
l  =  but  1  in  the  3d 
place  (or  100)  you 
will  find  bbb  ~f~-  bbd  to 
be  much  more  than 
can  be  taken  from  the 
Number  pointed;  and 
io=£  is  much  too 
little  :  therefore  I  try 
50=  b ,  and  find  that 
to  be  the  Root,  that 
produces  (by  its  Cube 
added  to  bbd )  the 
next  Number  to  and 
lefs  than  1225 125  gi¬ 
ven,  and  therefore  I 
proceed  as  by  the 
Canon^  as  di reded  in 


to 


The  Canon  is  bhb-f-% bbc-f-j bcc~\-ccc^u^" 

bbd-\~2bcd-f  ccd=duu. 

•  •  • 

x 2 25 125  ($o~b 

125000  ~bbb 
3'j  8jjOOO  —  bbd 


4j  iooooco—Sum. 


5 
6 . 

7 

8 

9 

10 

1 1 

12 
id 

14 

15 

16 


225125—111 — 4th  Step,  a. Dividend; . 


7500—3^ 
x  50=3^ 
33000=2  bd 
35o--d 


7— 43000= Sum,  a  Divifor. 
(5=  * 


37500=3  bbc 

375  °=3  bcc- 

125— ccc 

ij<oooz=z2bcd' 

*  ^  •»  * 

8750 —ad 

225 125=1 1  — f- 1 1 3  -f- 1 4~F~ 1 5  thSteps 


relts  o  5  th— idth  Step. 
Example  the  ift,  laft  foregoing. 


IH.  To  refolve  Cubic  Equations  by  way  of  ConftruBion. 

Vid.  Plate  A.  Fig.  27. 

T^his  being  done  by  the  Parabola  and  Circle,  it  is  neceffary  to  * 

Ibew  the  making  of  the  Parabola,  &c. 

A  Parabola  is  one  of  the  5  Sedions  of  a.  Cone,  being  made  by 
cutting  a  Cone  by  a  Plane  parallel  to  the  Side  which  is  oppofite  to 
that  wherein  you  cut ;  and  it  is  Geometrically  formed  thus  : 

1.  Draw  the  Line  (t  v  F  Q- d  y)  the  Axis  of  the  Sedion.  Then 
crofs  the  fame  at  right  Angles  with  a  Line  at  pleafure,  as  (af)  and 
according  as  you  would  have  the  fame  (or  if- the  a  which  is 
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the  Latus  re&um ,  or  Parameter,  be  given)  fuppofe  1  inch,  fet  half 
an  inch  from  F  to  a,  and  to  p. 

Then  take  half  of  one  of  thofe  Halfs  (or  4  of  the  Parameter,  or 
of  1  inch)  and  fet  it  from  F  to  vy  and  from  v  to  ty  fo  is  F  =  the 
Focus,  and  v  the  Vertex  of  the  Parabola. 

Then  draw  as  many  Lines  as  you  pleafe  parallel  to  a  p  (as  00  l 
&c.)  with  a  Ruler  on  purpofe  for  drawing  parallel  Lines  ;  and  the 
Diftance  t  to  0  in  the  Axis  extends  from  F  the  Focus  to  /  in  the 
fame  Parallel  forming  the  Curve  (v  p  1 1  /,  & c .)  which  you  may  draw 
through  the  Points  (/,  /,  & c.)  And  having  found  the  Curve  on  one 
fide  of  the  Axis,  as  v  /,  fet  it  off  on  the  fame  Parallel,  on  the  other 
fide  of  the  Axis,  as  v  0,  v  0,  & c.  and  draw  the  Curve  ( 0  0  v)  fo  is  the 
Sedion  finifhed,  and  ( aFp )  is  the  Latus  reBum,  00 1  an  Ordinat 
Applicate  (or  whole  Ordinat)  0  0  the  Semi-Ordinat,  (which  is  com¬ 
monly  called  the  Ordinat)  any  (v  0)  in  the  right  Line  is  called  an 
Abfciffa.  ' 

Now  fuppofe  a  Cu-?+te  _  C=3 

bic  Equation  where  3  1  r  1  L 10  <p  ==  2, 

Oruuu-Jsuu — 2  u — 2  =  0^  2 

ift.  To  find  the  Value  of  u.  From  the  fame  Scale  by  which  you 
fet  off  the  Latus  reElum  of  your  Parabola,  take  3  (the  Co-efficient 
multiply 5d  in  the  Square  of  the  Root  fought)  and  applying  it  at 
right  Angles  to  the  Axis  (yy)  towards  the  right  hand  becaufe  -^3, 
it  will  cut  h  in  the  Curve. 

idly.  Draw  a  Line  at  pleafure  cutting  a  fuppofed  Line  (v  h)  in 
the  middle  at  right  Angles,  as  q  q. 

^dly.  Where  that  Line  interfe&s  the  Axis,  as  at  ©-  fet  half  p 
downward,  becaufe  — py  viz,.  1,  from  the  fame  Scale  extends  from 
to  n. 

4thlyy  On  (#)  ered  a  perpendicular  Liffie  ( n  m )  which  will  cut  the 
infinite  Line  qq  in  r. 

5  thly9  From  r  fet  half  q~i  towards  the  right  hand  becaufe  — <7, 
and  it  extends  (by  the  fame  Scale)  from  r  to  s ,  which  is  the  Center 
-of  the  Circle  fought. 

6thlyy  Extend  the  Compaffes  from  s  to  hy  and  defcribe  the  Arch 
(a  e  h)  which  cutting  the  Curve  at  (e)  the  perpendicular  Line  (e  e) 
meafured  on  the  fame  Scale,  gives  «=i,  which  is  — f—  1  or  affirma¬ 
tive,  becaufe  the  Sedion  (e)  is  in  the  right  hand  part  of  the  Curve. 
See  Pbilofoph.  TranfaBiom ,  N°i88  &  ipo  ;  Dr.  Haley’s  Method. 
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Sect.  XIII.  Approximation  or  Converging  Series. 

WHAT  is  meant  hereby,  is  fhewn  under  the  words  Conver¬ 
ging  Series  in  the  foregoing  Alphabetical  Account  at  the  be¬ 
ginning  of  this  Chapter,  and  will  be  farther  explained  by  the  Rules 

and  Examples  following  :  as  u — b  u  b1 — u  b*-\~u  b 4| — u  l  %  &c. 

is  a  Series  ;  which  I  multiply  by  u2 — b2  as  folfoweth. 

.  ...  .  , 

»  •.  "*  ?  ^  .  .  v  .  .  r  „.t  \  r  i  ,  ,  ■  \ 

_ i  —  2  —  3  —  4  —■  f  6 

u  — —  u  b  — 1~  u  b  2—u  b 3  — J-  u  b  ——  u  b y 
«  1 - £ 1 


- I  , —  2  - 3  — 4  - S' 

& —  £  _|_  ub2—  u  b' -\-  u  b4 — ub'-\-ub6,  <kc. 

_ t  - 2  -  3  — 4  — S' 

u  b2-\-  u  b* — ub^-\~ubr — u  b^3  See. 


u  —  b  =  the  Produd. 

Here  it  is  plain,  that  if  the  Series  was  continued  never  fo  far* 
the  Negatives  would  deftroy  the  Affirmatives  :  fo  that  it  had  been 
the  fame  in  the  Product,  if  you  had  run  it  only  to  u — b  there.  But 
my  Intent  in  this  Section  is  not  to  fhew  the  way  of  reprefenting  or 
expreffing  by  a  Series,  a  Product,  Root*  & c.  for  tho  that  be  a 
pretty  Speculation,  yet  ’tis  not  fo  eafy  to  difeover  the  Roots,  &c. 
therefrom.  But  I  chufe  rather  here  to  fhew  the  great  Ufe  of  Con¬ 
verging,  in  finding  with  much  eafe  and  expedition  the  Real  Roots 
themfelves. 

II.  To  find  the  Square  Root,  as  fuppofe  of  13. 

Here  I  will  put  s  for  the  Square  or  Surd  Number  given  ;  r=  the 
1  ft  two  Figures  in  the  Root  ;  a=  the  id  Approach  to  the  true 
Root ;  and  e~  the  3d  Approach  ;  the  feveral  Approaches  being  the 
coming  nearer  and  nearer  to  the  Truth  of  the  Root  by  fo  many 
Divifions,  by  1  of  which  feveral  places  in  the  Root  are  gained,  as 
is  fihewed  under  the  fifth  Head  following. 

If  in  the  Example  above  it  be  confidered  what  Number  fquared 

will  be  next  to  and  lefs  than  13,  or  what  2  Digits  will  be  next  to 

*  13.00 
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13.00  and  put  r  for  thofe  2  places  it  will  then  be  s — yy  iy=  a 

the  2d  Approach.  _  _ 

s — Y-fa'-f-  r-\-aX2  —e the  3d  Approach,  &c- 

Or  in  Numbers  13 — 3 . 6 2  3. <5X2— .005  5 ^~a  the  2d  Approach, 

35.— r. 

1 3 — 3. 605 5 5  2~f-  3.50555x2  =  .0000012754^  =e, 
and  r  a  ~f~  Or  3.5  -f-  .0035  5  -f-  .00000127545  which  is  = 
3.505551275454  —  —  the  Square  Root  required  to  13  places,  (but 
fee  more  under  General  Head  the  5th  following.)  Or  e  will  ba 

— -  -  which  facilitateth  the  Operation  as  to  fqua- 

2  y  -f-  2  a 

ring  3.60J55, 

Or  inftead  of  3.5  at  the  ift  Approach,  you  may,  as  in  the  com¬ 
mon  Way  of  Extraction,  put  3,  whofe  Square  is  next  to  and  lefs 
than  that  of  any  other  Digit  deducible  from  13. 

Prop.  2.  To  find  the  Square  Root  of  a  larger  Number ,  as  of  3  71.00071 
=*,  &c.  as  before. 

371.00071=*.  ip  =  r  the  ift  Approach. 

>—  35i=rr 

10.00071  2 r  (=38)  zz:  .25  =a  the  2d  Approach,  and 

r  -f~  a  =  ip. 25 

Again  371.00071-— *ip.252=  .053 11  f-.ip.25 x  2  =  0013787—?  the 
3d  Approach. 

And  y  a-\-  e  =  ip  -f- -25  -f-  .0013787  -f-=  19.261^87 —  the 
Root  fought. 

So  by  the  fame  Rules  of  Converging  Series  the  Square  Root  of 
4712345  is  found  2170.7P35-I- 

III.  Approximation ,  or  the  ExtraElion  of  the  Cube  Root  by  the  Method 

of  Converging  Series. 

I  fhall  alfo  proceed  in  this  with  as  much  Plainnefs  as  I  can,  ob¬ 
viating  what  only  is  to  the  purpofe. 

1.  Suppofe  then  I  w'ould  know  the  Cube-Root  of  13  =s,  for  the 
firft  in  the  Root  which  is  known  here  I  put  r.  Then  the  Procefs, 
as  in  common  Extra&ion,  (wrhich  is  the  belt  way  in  this  Cafe,  as 
being  molt  accurate  and  certain  for  the  2d  in  the  Root)  will  be 
>s — r3-f- 3rr=il=.3  the  2d  in  the  Root. 

Or  fuppofing  2.3  put  in  the  Root  together  (for  I  can  eafily  fee  that 
2.3  is  the  Root  of  the  next  Cube  Number  to* and  lefs  than  13.000) 
it  will  be  as  before  to  find  the  2d  Approach,  2.3  =  r  —  the  ift  Ap¬ 
proach  .  Then 
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Then  i~^r5-f-3rr=.o5=the  2d  Approach,  and  now  2 .352=^. 
And  j- — A J  -f-  3 RR=  .00133 3~j-  >  =  the  3d  Approach.  So  is 
*-3'>l333~\~  =  the  Root. 

Or  in  Numbers  more  plainly  thus  ; 

13—2.3’  (=12.167)  =  -833,  -h  i-3,X3  (=13.87)=  .03  the 
2d  Approach. 

And  13—2.35'  (—12.977875)  =.022125  -r  i-352X3  (=1  d.5^75) 
=0013 3 3-f-  =  the  3d  Approach. 

And  the  ift  Approach  -f-  the  2d  -f-  the  3d  ==  2.351333-f-,  which 
is  the  Cube  Root  of  13,  done  with  near  200  Figures  fewer  than  in 

the  common  Way  of  Extraction. -  But  fee  Head  VIII.  following. 

2.  And  if  we  put  r  —  the  known  part  of  the  Root,  and  a  for 
each  new  Approach,  you  have 

rr  -f-  2  ra  -f-  a  a  =  the  Square  of  r  -f -  a 


r3~ f-  3  r* a 


>So  likewife  r 4 
And 


-f-  3  ra2~\-  a 3  —  the  Cube  of  r-\- a 


-4 r  a- 
^r4a- 


‘6rza2-{-4a3r'j-a4=  the  Biquadrate  of  r-f~a 
-ior3a2-j~ior2a3-j~^ra4~j-a$  =  the  Surfolid 
ot  r-f-  a 

And  as  in  the  Square  and  Cube  Roots  it  appears  to  be  (putting 
s  tor  the  Number  given  to  have  its  Root  extradted) 

s  —  rr  —  ir—na  the  feveral  Approaches  in  the  Square  Root. 
s' —  r3  ~  3  rr  =  a  =  the  Approaches  in  the  Cube  Root. 

So  for  the  Biquadrate  and  Surfolid  Roots  it  will  be 

S  —  T~4r?—  the  Approaches  to  the  Biquadrate  Root. 

And  s  —  r*  f-5r4—  a  =  the  Approaches  to  the  Surfolid  Root. 

Hence  it  appears.  That  the  known  part  of  the  2d  Quantity  next 
the  left  hand  in  the  above-mentioned  Powers  of  r  a,  is  your  Di- 
vifor.  I  come  next, 


IV.  To  ilhiftrate  by  Numeral  Examples  the  Extraction  of  the  Bi¬ 
quadrate  and  Surfolid  Roots  by  way  of  Converging  Series . 

1.  1 ~b  find  the  Biquadrate  Root  of  314.  The  Procefs  is  (the  ift  r 
being  =  4) 

ifi>  314—r4  (—*5 6)  =58-7-4^*  (=255)  =.2=a.  So  is  4.2  a 
new  r. 

2dly,  314 (=311. 1696)  =2.8304  4-47*  (=296)  =  .009  3 
fo  is  4.209  =  a  newr. 

And  by  repeating  the  fame  Method  with  that  Iaft  r,  you  have 
4.20994-  for  the  Biquadrate  Root  of  3 14. 

2.  To 


\ 


Converging  Series. 


2.  To  find  the  Surfolid  Root  of  314  (the  firft  rz =23)  the  Procefs 
wiM  be* 

ifiy  3*4—+  (=243)  —7*  4-  V4  (=405)  2=  .i  —  a.  So  is  3 ,T 
a  new  r. 

idly ,  314—  3.1 f  (—286.25?)  =27.7185  4-  .461.75  (— ^r4)  —  . 05 
— and  315  —  a  new  r. 

3+y>  314— 3-*5?  (=3 1'0-1 3^4)  =3-8d35  4-5r4  (3:45)2.28)  = 
.ooj—a.  So  is  3.157  3  a  new  r. 

And  proceeding  in  the  fame  Method  with  that  new  r,  the  Sur- 
foiid  Root  of  3  1 4  is  found  3.1578  + 

But  there  is  yet 


V.  Another  Way  of  Converging  ( for  Example)  to  the  Square  Root. 


For  as  in  the  ift  Example  in  the  Square  Root  in  this  Se<ft.  the 
Ganon  was  (putting  s  3=  the  Square  Number  or  Surd  given,  and  r 

for  each  Approach  to  the  true  Root)  SHI1  z±r  the  2d,  &c.  for  here 

2  r  v 

I ' 

to  a)  fo  in  this  Method  I.  am  going  to  fhew,  the  Canon  is  — — _ 

2  r 

— r  the  2d,  & c. 

Now  fuppofe  i  =13,  it  follows  that  the  firfh  r  (or  Figure  in  the  ' 
Root)  is  3,  fo  that  13  +  3  +  6z=  $.66  —  r  the  2d* 

Note,  TheDhifors  are  l*  J  3'6f‘  7  7'3;2  T  ~r 

always  the  double  of  And  1 3  +*  3^05255  “T~7,2  *i9I  —  3  *^°555  r 
the  r  next  before.  —  Y  4^b» 


From  the  laft  Example  you  may  note, 

1.  That  though  the  preceding  Number  be  falfe,  yet  by  every 
Repetition  of  Procefs  according  to  the  Canon  it>  convergeth  or 
comes  nearer  to  the  true  Root  or  Value  of  r. 

2.  That  the  Places  of  the  Digits  in  the  fe'veral  Approaches  are 

true,  according  to  the  Progrefllon  whofe  Ratio  is  2,  and  the  ift 
Term  =I.  So  Places, 

In  the  ift  Approach  1  viz,.  3 

2. . . .  2  ...  3.6 

3  - - 4 - 3-*°5 

4  . .  8  .  .  .  3.6055512+ 

zzzr  =  the  Square  Root  ot  1 3  prope. 


^ Are  true,  the* 
reft  .not  fo. 


And  if  the  Operation  were  repeated,  as  3.6055 5 125? 3  +  13  4- 
£.605.5 5129x2,  the  Quote  will  give  16  places  true  in  the  Root; 

for/ 
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for  every  Approach  affords  double  to  that  preceding.  But  the  Rea¬ 
der  may  chufe  which  of  the  2  ways  he  likes  as  the  bed,  this,  or  the 
id  way,  which  I  take  to  be  fomewhat  eafier  and  {hotter  in  the  Ope¬ 
rations  of  Divifion. 

Example  2.  Of  this  Way  of  Converging  }  to  extrafl  the  Square  Root 
of  29507710.413234*. 

•  -s  ' 

295077x0.413234?  (?^rthe  id. 

25  ’  *•* 

2  r  =:  10)  545 . . (54  =  r  the  2d. 

45 

2950 

-d~29i5=542 

2r=  io8)Ts^ . (543 2  =  r  the  3d. 

a 66  f  >  • 

347  ' 

237  •“*"  ’  *••»«• 

29507710  =of  the  Data. 

-j-295o6d24=54322 

a)-— 10864)— 59° J43 34  . (s43*-iooo=r  the4th. 

46943 

34873  ■  '  ■ 

228x4 

10854 

19507710.41323450 

4-  20^077 1  Q’41000000  ,  ' 

469442 

348740 

228148 

108^42 

0323450 

io5i65q 

838820 

7832^0 

22755o 

103750 

VI.  But 
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VI.  But  to  perform  the  lafl  Operation  by  the  Method  fir  ft  taught  making 

a  =  each  Approach ,  and  t  =  the  Total  of  the  Approaches ;  it  will 
ftand  thus : 


fTfi  =  a  2^^07710.413234^=/ 
2  f  10)  45 . 


(j=* 

04=^ 


and  tf-aznt  the  2  d= 5  4 


2950 
291 6=tt 


and  f  the  2d -\~a  the  2d=*the3d=5432 


2t  =108)  347 . . . (003  2.  =a  the  2d. 

237  ^  3d-f-^  the  3d=  f  4th 

"•  and  t  the  4^=543  2.x 000 

29507710 

29505524=** 


it  =  10854)  10854 . .  .  (0000.1000  =  a  3d 

0132 


29507710.41323450 
29507710.41000000  =zft 

2  *=10854.2000) . =.00323450000  (0000.00000029772  I=tf 

io5i55o  (the  4th. 

838820  and  a  the 4th-}-* the 4th. 

783250 

227660  =  5432.100000297721— 

1037^0  = the  SquareRoot  fought. 

This  Method  is  Hiorter  than  the  lafl  (as  I  faid  before)  becaufe 
the  Figures  in  the  Approaches  are  not  repeated  by  dividing  :  or  the 
Sum  of*  the  ifl  (t)  and  the  (a’s)  is  =  the  faid  Root. 

And  as  in  the  lafl  Example  the  Operations  in  Divifion  are  fhorter  A 
than  in  that  next  before;  fo  the  Canon  for  the  Approaches  (next 
after  the  2  firfl,  when  the  Squaring  of  the  Approaches  grows  epe- 
rofe)  does  fhorten  the  Work  of  Multiplication ;  or  that  Prop,  of 
Euclid  (I  think  1,  2.)  which  fays.  That  of  two  Lines  (or  Num¬ 
bers)  if  one  be  divided  into  any  Number  of  Parts,  the  Sum  of  the 
Redangles  of  one  by  the  feveral  Parts  of  the  other,  is  =  the  Redan¬ 
gle  of  one  Whole  by  the  other. 


But 


But  it  being  my  Defign  here,  only  to  fliew  how  the  large  Multi¬ 
plications  for  producing  the  4th,  &c.  Approaches  may  be  contract¬ 
ed  ;  I  fhall  explain  the  laid  Canon,  which  is  grounded  on  another 
Prop,  of  Euclid i.  e.  Any  Line  (or  Number)  divided  into  two 
Parts ;  the  Sum  of  the  Squares  of  the  Parts,  more  the  double 
Redangle  of  thofe  Parts  is  the  Square  of  the  Whole. 


So  in  the  lafl 

■ 

There  arifes  agreeable 
to  the  Canon  under  the 
2d  Head  of  Converging 
toward  the  Square  Root, 
this  Equation. 


Example  putting  t  the  3d  =  b 

a  t  he  3  d  =  c 
the  Square  Number  given  =  s 

t  the  4.th  =  b  T-  0 

•  -  ,  * 

s  —  bb  —  2  be 
l  b  -j-  2  c 


cc 


=  a  the  4th. 


Now  whereas  it  would 

be  a  little  tedious  to  fquare  the  whole  of  t  the  4th  =  5432.1000 
(efpecially  if  the  Cyphers  were  fignificant  Figures)  I  therefore  al¬ 
ways  divide  it  into  2  parts  juft  at  the  meeting  of  the  Approaches, 
as  t  the  3d,  and  a  the  3d,  viz,,  into  5432,  and  .1000,  then  as  the 
Canon  directs:  ’  ~ 


c  c  =r  .1 

2^  =  4*5432 
c.5432 

and  bb  z=.  29506624  -=:tt\ti  the  laft  Approach  before, 

- - (ready  done.) 

295077104.1  =  the  Sum  =  5432.1 2“  tt  in 

the  laft  Example. 

fri  this  Operation  (this  way  performed)  you  fave  the  trouble  of 
working  and  inferring  12  Figures  in  29  ;  and  the  Divifor  2  b-\-  2  c. 
is  =  the  543  2.1000  x  2  (as  in  the  laft  Example)  fo  that 


s  — —  tt 
2,  t 


=  a  the  4th 


as  before. 


But  the  latter  Canon  being  ufed,  after  the  3d,  Approaches, 
it  does  much  facilitate  the  Operations.  And  thus  I  think  I  have 
made  this  matter  fhorter,  more  certain  in  the  Approaches,  and 
plainer  than  has  been  done  before. 


/ 


VII.  Ano- 


VII.  Another  Example  of  Approximation  to  the  Cube  Root  fhall  be  to 
extrad  the  Cube  Root  of  33 1486485 17294436663656267  ^zc 


=  a  =t he  Theorem 
or  Canon. 


Root  fought  =r 
Each  Approach  z=a 
And  the  Sum  of  the  Ap-^__ 
proaches - J  s 


1  Note ,  You  always  bring  down  fo  much  of  cy  as  will  admit  of 
si  to  be  deduced. 

2.  If  any  thing  had  remained  upon  deduding  the  laft  s\  you 
muft  have  put  Cyphers,  and  divided  again  by  3 s\  See  the  Opera¬ 
tion,  and  the  Probation  thereof. 


33 148648517294436663656267  (3=0  the  ift. 

•  •  ••••  ••••• 

3^=27)  61  ( . . . 02=0  the  2d. 

7  -f -a  the  ift=3  2=/. 


33148=  part  of  *. 
32768=  5* 


3  *5  =  3072)  3806  ( . 0012 3=0  the  3d. 

7344  +32=32123=*  the  2d. 

12008 

37  9^ 

1 if  »  .  .  -  r  vmn 

33 1486485 17 2P4=part  of  c. 
33147310244867=*’  (the  2d.) 


3^=305^5661387)  13382724274.....  000004323=0  the  4th. 

10000787263  +*  the  2d=3  2123 

7136031026  = 321234323 

9447082526  =*  the  3d=r. 

/ 


33 14864851729443  6663656267=^ 

33 1486485 17294436663656267=*’  (the  3d.) 


o  refts,  ergo  321234323  =  Root 

required. 
This 
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This  might  be  proved  by  the  common  Way  of  Extracting,  tho 
with  very  many  more  Figures  :  I  fhall  chufe  therefore  rather  to 
prove  it  by  Involution  ot  the  Root,  multiplying  by  2  Digits  at 
once,  as  taught  Compend.  6.  Chap.  3. 


32i234323=j=:the  Root, 
x  321234323 


73883  89429 
1381307588^ 
7388389429 
6745920783 


103 191490273  258329=** 
221234323  =* 


237340427^285 1715^7 
4437234081750538147 
23734°427<5285i7ij67 

2157021295738534909 

3095744708 I9804987 

■— 11 — 1  1  . .  ■■■■■  ■  —  »■  "  1  1  ■■ 

33 1486485i7294436553555257=:c=:che  Proof* 

3  Note ,  That  tho  you  put  a  Figure  or  2  too  many  or  too  few,  or 
too  little  or  too  great,  next  the  right  hand  of  your  Quotients,  it 
will  be  re&ify’d  in  the  following  Operations,  if  you  proceed  as  per 
the  Theorem.  But  the  fafeft  way  is  not  to  proceed  farther  at  one 
Divilion  than  in  the  Example* 

VIII.  To  illuftrate  what  is  laid  in  [Note  3.}  I  fhall  fiiew  how 
the  firft  Example  of  Approximation  to  the  Cube-Root  foregoing  in 
this  1  ^th  Se&ion,  is  done  by  different  Approaches  and  Figures  to 
what  it  is  there  :  And  how  to  manage  when  Negative  Numbers 
fall  in,  as  when  the  Cube  of  ^orj  exceed  the  Cube  given  from 
which  they  are  to  be  fubftra&ed. 


"thus 
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T'bus  to  extract  the  Cube  Root  of  1 3 =c  ;  Approaches 

Sum  of  the  Approaches 

The  Theorem  — —  a  the  2d,  &c.  Root 

3  a* 


*0 

a 


13.0 . . (2.4—4  the  iff 

3/i1=i2)  50 


I  3. 000  —  c 

I3.824=:rtJ 


3a1=i7.28)  — .824000  refts  (—.0476=4  the  2d -(-d  the  1  ft. 

13280  =2.3  5  24=/. 

11840 


13.0176762182  p=*J 

3'/*=:i5.5oi357i8)  — .017676218240000  ( — .0010647=14  the  3d. 

10748610600  -f~2,3 524=^=t2.3 513353 
7X77962920  ~s  the  2d. 

12374200480 


13- 

13.000010"  5  546480923 7p77=jJ  (the  2d.) 


3^:2:16586333079078*7) — .00001015 54648092 3 79770000  (— .0000006122782=^ 

_  ,  „  •  •  •  •  •  (the  4th. 

2036649617^10150  4-2 .*<122*7 

278OI63IOOO2323O  ^ 

462896484,07/760  =»-3JIM4<*77m 

13116982262601060  _rtheRoot  0>the 

150454910724^2710  (c  g[vm  propl 


i.  It  may  be  obferved  from  the  laft  Operation,  That  there  are 
different  D  gits  in  every  Approach,  from  thofe  in  the  Approacnes 
under  the  firft  Example  of  the  Cube  Root,  in  this  SeB.  foregoing. 
But  2 dlyy  That  tho  the  Digits  toward  the  right-hand  in  thefe  Ap¬ 
proaches  be  wrong,  yet  thofe  as  ariling  from  the  fubfequent  Ope¬ 
rations  proceed  in  each  nearer  and  nearer  to  the  Truth. 


2.  Altho 
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2.  Altho  the  Cube  of  s  does  all  along  exceed  c  the  Cube  Num¬ 
ber  given,  and  cannot  therefore  in  the  common  way  be  fubftra&ed  ; 
yet  by  the  Rules  foregoing  in  Logarithms  and  Algebra,  and  under 
the  word  Negative  (Arithmetic)  in  the  Alphabetical  Explanation  at 
the  beginning  of  Algebra,  it  may ;  (for  example)  13.824  may  be 
taken  from  13  :  but  then  there  will  always  remain  fo  much  lefs 
than  nothing  to  be  mark’d  with  the  Sign  ( — )  as  the  Subtrahend 
(or  Cube  of  s)  exceeds  (c)  i.e.  in  this  Example  of  deducing  a1 
(the  firft)  from  c  (or  13.824  from  13)  there  muft  remain  — .824  to 
be  divided  by  the  laid  Approach  fquared  and  multiply’d  by  3.  And 
therefore  that  Quote  muft  be  negative,  i.  e.  — .0476,  which  added 
to  2.4— the  firft  (as  per  the  Doctrine  of  Addition  of  Algebra)  the 
Sum  is  —2.3524.  And  fo  forward  of  the  Management  of  the 
other  Negative  Numbers  or  Quantities  ;  as  is  taught  in  the  Arith¬ 
metic  of  Negatives  under  the  word  Negative ,  at  the  beginning  of 
Algebra,  Chap  10.  and  alfo  SeB.  2,3,4,  5*  that  Chapter  ;  and 
alfo  Sell.  3.  of  Chap.  7. 

Thefe  are  the  moft  Brief  and  Accurate  Ways  that  I  know  of 
'Converging  Series,  tho  I  am  not  ignorant  ot  others  which  fome 
Authors  have  been  fond  of  exhibiting  ;  but  they  are  neither  fo 
fhort  nor  accurate  as  the  common  Way  of  Extra&ion.  I  fhall  give 
the  Inftance  which  they  have  exemplify ’d  in  finding  the  Square 
Root  of  133225. 

*7 %e  Common  Way  of  ExtraBion. 


* Their  Way  by  Converging  Series. 

•  •  • 

133225—c 
•  •  £ 

YZZzf)  666l  2.5  — 

r  r 

—  4-5,  —  — 

Divifor  r— 3)  216  (6  ~  s 

18  ==  r  s 

-f  iS  ~  £; 

,  2 


=  ip8  =  Sum. 
^=36)1812  5  (5 ~s 

180  ~  r  s 

s  s 

12.5  =  T 


1812.5  Sum. 


Rm=36s 


133225  ($6$ —Root. 
6)  432 


72)  3623 


/ 


Done  by  putting  down  20  Fi¬ 
gures  :  Whereas  their  Way 
by  Converging  takes  48,  be- 
fides  the  Signs  and  Symbals, 
and  is  therefore  not  worthy 
of  Confideratiop. 

•  ^  rj 

Theit 


.■Jr’ \  "  . 

Sedt.13.  Converging  Series.  379 

Their  other  Inflance  of  Converging,  in  the  Example  of  2  takes 
25  Digits  more  in  the  Operation  than  the  common  Way  of  Ex¬ 
traction,  and  is  not  true  in  the  3d  Decimal  Place  ;  Wonderful 
new  Invention  ! 


An  appendix: 


tit 
\y  /  / 
V  &  f  f 


-  \ 
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An  APPENDIX  to  an  Intire 
Syfiem  of  Arithmetic : 

.Edward  H  a  t  t  o  n  Cent. 


Of  the  oOMenjuration  of  Superficies  and  Solids. 


Y  Intent  is  to  be  as  Brief,  and  yet  as  Copious  as 
poflible  ,*  not  doubting  but  the  Variety  of  Figures 
here  meafured,  more  than  any  other  Treatife  of 
Meafuring  contains,  that  I  have  feen  or  believe  to 
be  publifhed,  will  meet  with  the  Approbation  of 
the  Studious  in  this  Geometrical  Science. 

The  Dimenftons  I  will  fuppofe  taken  in  Feet  and 
Decimal  Parts,  as  bell:  anfwering  that  Accuracy  and  Brevity  which 
will  be  expe&ed  from  me :  But  at  the  Clofe  of  this  Appendix  I 
fhall  give  my  Advice  what  Inftruments  are  moll:  proper  for  the  fc~ 
veral  kinds  of  Workmen  ;  and  alfo  by  what  Denomination  the  feve- 
ral  kinds  of  Work  is  valued. 


09 

&1@3 

CHAP.  I. 

•  '  ■  '  i  .  ' '  r  .  - i 

To  meajure  any  Superficies. 

Superficies  is  properly  defined  to  confift  only  of  Length  and 
Breadth  or  Girt,  without  taking  any  Notice  of  Thick- 
nefs. 

A 


Sect* 


1  ‘The  Geometrical  Square ,  &c.  Ch.  I. 

Sect.  I.  The  Geometrical  Square  and  Parallelogram , 

Rambus  and  Romloide 

PRopo/ition  i.  To  meafure  the  Geometrical  Square. 

Definition.  This  is  a  Figure  confiding  ot  4  equal  Sides,  and 
as  many  right  Angles:  as  Fig.  1.  Plate  C. 

Rule.  Take  the  Dimension  of  one  Side,  as  a  b ,  and  multiply  it  by 
itfelf,  gives  the  Content. 

Example.  The  Side  of  any  Square  being  11.28, 
the  Content  is  found  127.238,  as  per  Marg. 

Prop.  2.  To  find  the  Area  of  a  Parallelogram: 

Defin .  This  is  a  Figure  confiding  of  or  bound¬ 
ed  by  2  longer  equal  parallel  Sides,  and  2 
fhorter  equal  and  parallel  Sides,  having  4 
right  Angles  :  as  Fig.  2.  Plate  C. 

Rule.  Multiply  the  Length  by  the  Breadth, 
and  the  Product  is  the  Area. 

Example.  The  Length  ah  =  23.53,  Breadth 
be  =  2.15.  See  the  Work. 

Prop.  3.  To  find  the  Area  of  a  Rombus. 

Defin.  This  Figure  is  bounded  by  4  equal 


11.28 
1 1.28 

31584 

I2408 

Anfw.=  127.2384 

23'53 

2.15; 

Anfw.  —  50.5895 


Sides,  and  hath  4  Angles,  the  2  oppofite  ones  being  equal,  and 

the  Sides  parallel  :  as  Fig  3.  Piute  C.  . 

Rule.  The  Didance  between  2  oppofite  Angles,  as  b  d ,  multiplied 

by  the  Line  e  c,  gives  the  Anfwer. 

Example.  The  Diagonal  (b  d)  —  1.34  >  e  c  =  .85  3 
the  Anfwer  is  1. 1 3 9. 

Prop.  4.  To  find  the  Area  of  the  Romboides. 

Defin .  This  Figure  is  bounded  with  4  right  Lines, 
the  oppofite  Sides  equal  and  parallel,  and  the 
oppofite  Angles  equal :  as  Fig.  4.  Plate  C. 

Rule.  Multiply  the  Diagonal  a  b  by  the  Perpen¬ 
dicular  c  n  or  m  r,  and  the  Rectangle  anfwers. 

Example.  The  Diagonal  a  b  =  12.47,  the  Per¬ 
pendicular  cn  =  4.127,  and  the  Anfwer  is 
therefore,  as  per  Margin,  =  51.4 6369. 


1.34 

.85 

1.139a 


1 2.47 
4.127 

33M9 
5 1 127 


Anfw.  e=z  $-1-46369 


Sect. 


3 


Sect.  2.  To  measure  the  Conk  Sections. 


Sect.  II.  To  meafure  the  Conic  SeHions. 

PROP.  i.  To  meafure  a  Triangle. 

Defin.  Right-lined  Triangles  are  of  3  kinds  (befides  the  equi¬ 
lateral,  whole  Sides  are  equal)  viz Right-angled,  as  (a  r  n)  or 
(xrn)  right-angled  at  r  in  Fig.  5.  2 dly,  Scalenous  Triangles,  as 

(oro)  the  Sides  of  which  are  all  unequal.  And,  3J/7,  Xfoceles 
Triangles,  as  (a  n  x)  appears  5  2  of  whofe  Sides  are  equal.  This 
laft  is  one  of  the  Sections  of  a  Cone,  made  by  cutting  the  Cone 
(evo  a  gx  n  a)  down  the  Axis,  as  (0  p)  Fig.  5.  Plate  C. 

Rule.  Multiply  the  Bafe  (as  x  a)  by  half  the  Perpendicular  (as  n  r) 
or  half  the  Bafe  by  the  Perpendicular,  or  the  Perpendicular  by 
the  Bafe  ;  and  taking  half  the  Produd,  will  give  the  Area  of  any 
Triangle  as  above  mentioned  :  for  all  Triangles  are  half  a  Square 
of  the  fame  Bafe  and  Perpendicular. 

Example.  The  Bafe  (ax)  being  =  9. 3 5,  the  9.35 

Perpendicular  nr  —  12.42,  the  Area  is  6.21 

58.0635,  as  per  Margin.  - 

Prop.  2.  To  meafure  the  Circle.  196 35 

Defin.  This  is  formed  by  cutting  the  Cone  5610 

(x.xu a gxn  a)  parallel  to  the  Bafe  (x xu a g x) 
as  (me)  Fig.  5.  Plate  C. 

Rule.  There  are  feveral  ways  of  finding  the 
Area  of  a  Circle.  As, 

ifi ,  As  7  to  22,  fo  the  Diameter  (as  r  s ,  Fig.  6.)  to  the  Cir¬ 
cumference. 

2 dly.  As  1  to  3.1416,  fo  the  Diameter  "to  the  Circumference. 
Then  multiply  the  Circumference  by  a  4th  of  the  Diameter,  or 
a  4th  of  the  Circumference  by  the  Diameter  gives  the  Anfwer. 

Or  the  Area  of  a  Circle  is  found  without  the  Circumference  thus : 
As  1  is  to  .7854  : :  fo  is  the  Square  of  any  Diameter  to  the 
Area. 

Example.  Admit  the  Diameter  (r  s ,  Fig.  6.)  be 
14.32,  what  is  the  Area  ? 

By  the  lafi:  Method 

1.  .7854  :  :  205.0624.  161.056  —  Anf\v. 

Prop.  3.  To  meafure  the  Eiiipfis,  or  Oval. 

Defin.  This  is  a  Section  of  a  Cone,  made  by 
cutting  it  through  both  its  Sides,  but  not  pa¬ 
rallel  to  the  Bafe  ;  as  the  Section  (le)  Fig.  5. 

Plate  C.  which  produceth  Fig. 7.  Plate  C. 

A  2 


Anfw.  —  58.0635 


14.32 
1 4-3  2s 

45824 

20048 

□  2=  205.0624 


Rule • 


a  To  meafure  any  of  the  Regular  Polygons.  Ch. I . 

Rule.  Multiply  the  Latus  tranfverfum  (or  tranfverfe  Ax)  / 1,  by  the 
Diameter  Conjugate  (c  d)  and  the  Product  is  —  the  Square  of 
the  Diameter  of  a  Circle  equal  to  the  Oval  :  then  work  as  in 
the  laft. 

Example.  Admit  /  r  —  1 5.34,  and  c  d  =  12.28,  It  =  H-34 

the  Anfwer  is  found  147.P5  fere  :  for  cd  =  12-28 

1.  .7854  ::  188.3752.  1479499  - 

Prop.  4.  To  find  the  Area  of  the  Parabola.  42952 

Defin.  This  Section  is  formed  by  cutting  the  18408 

'Cone  parallel  to  the  oppofite  Side,  as  in  the  •  * 

Line  t  s,  Fig .  5.  which  is  parallel  to  the  Side  T  =  188.3752 
(an)  and  produceth  a  Parabola  ;  as  Fig.  8.  Plate  C. 

Rule.  This  Figure  being  2  Thirds  of  a  '  3*^4 

Parallelogram  made  of  the  whole  Or-  2-54 

dinat  (pa)  and  the  Abfcifla  (is)  — 

therefore  multiplying  thofe  2  Lines  20736 

together,  2  Thirds  of  the  Rectangle  76<> 

IS  ^1^0 

Example.  Admit  ap  =  3-84,  and  ss  —  ReB  angle  —  9-753^ 

2.54;  2  Thirds  of  the  Re&angle  is  t  =  3-2512 

—  the  Anfwer  =  6.5024.  7  or  Anfvcer  =  6.5024 

Prop.  5.  To  find  the  Area  of  the  Hyperbola 

(or  Hyperbolic  Space)  .  .  , 

Defin.  T  his  Section  of  a  Cone  is  formed  by  cutting  it  (not  parallel 
to  the  Side,  as  in  the  Parabola,  but)  fo  that  if  the  Axis  of  the 
Section  were  continued  upward.it  would  interfe&the  oppolite  Side 
of  the  Cone  produced  :  the  Section’s  Axis  is  reprefented  by  the- 
Line  y  z,,  Fig.  5.  and  produceth  an  Hyperbola,  as  Fig.  9.  Plate  C. 

Fo  meafure  this  Figure,  there  is  no  general  Rule  that  can  be  given 
for  Praftice  :  But  the  Inveftigation  is  performed  by  the  help  of 
the  Afymptotes,  an  Infinite  Series,  and  partly  by  the  Method  of 
Fluxions  ;  which  ’tis  not  proper  here  to  infert. 

Sect.  IIL  To  meafure  any  of  the  Regular  Polygons . 

F~\Efin.  Thefe  are  Figures  confiding  of  above  4  equal  Sides,  and 

I  as  many  equal  Angles.  As,  • 

The  Pentagon  having  5  equal  Sides,  and  as  many  Angles- 

Flexagon . 6 

Heptagon  .....  7 

OAogon. . 8  The 


Se£t.  4.  To  measure  the  TrafezJum,  &c.  5 

The  Nonogon  having  9  equal  Sides,  and  as  many  Angles. 

Decagon . 10 

Undecagon . 1 1 

Dodecagon  ....  12 

Rule.  To  meafure  any  of  thefe,  draw  2  Lines  from  any  2  Angles 
that  include  a  Side  to  the  Center  :  then  find  the  Content  of  that 
Triangle,  as  taught  Prop.  1.  §  2.  above.  Laftly,  Multiply  the  Area 
of  that  Triangle  by  the  Number  of  Sides,  and  the  Product  is  the 
Content  of  the  whole  Polygon.  Or  multiply  half  the  Sum  of 
the  Sides  by  the  neareft  Diftance  from  the  Center  to  one  of  the 
Sides,  gives  the  Anfwer. 

Example.  The  Side  of  the  Pentagon  (s  d,  &c .)  Fig.  10.  is  =  15.34, 
the  Perpendicular  (or  Radius  of  a  Circle  infcribed)  is  rc  =  10.5 
So  that  15.34  multiplied  by  5,  the  Number 
of  Sides,  gives  =  76.7  =  Sum  of  the  Sides  ;  38*3? 

half  of  that  is  —  38.3  5,  which  multiplied  by  10.5 

rc—  10.5,  gives  the  Area  =  402.675 . - 

Anfwer  —  402.675 

Sect.  IV.  To  meafure  the  Trapezium,  the  Parallel  ogramic, , 
the  Polygram,  (or  Mult  angle,  or  irregular  Polygon )  the  Area 
or  Superficies  of  the  Cylinder ,  Cone,  and  Sphere . 

Prop.  i.  To  meafure  the  Trapezium. 

Defin.  This  is  a  Figure  of  4  Sides  and  4  Angles,  uncertain 
whether  parallel  or  equal,  but  is  commonly  neither ;  as  Fig.  1 1 . 
Plate  C. 

Rule.  Multiply  the  Diagonal  (a  n )  by  half  the  Sum  of  the  Perpendi¬ 
culars  m  p  and  cp ;  or  the  Sum  of  the  Perpendiculars  by  half  the 
Diagonal,  and  either  of  the  Products  is  the  Anfwer. 

Example.  The  Diagonal  an  z=e  17.42  ;  the  Perpen-  8.71 

dicular  m  p  4,  and  c  p  —  2.6  r,  halt  the  Dia-  6.6 r 

gonal  is  =  8.71,  and  m p  more  cp  —  6.6  r,  the - 

Product  of  which  2  iaft  is  58.06666,  &c.  5  226 

Or  hatf  the  Product  of  the  Diagonal  in  the  Per- - * 

pendicuiars  gives  the  Anfwer.  Anfw.  =  58.o6rii 

Prop.  2.  To  find  the  Area  of  the  Parallelogram: c,  or 
P ar allelopleuron.  .  . 

Defin.  This  Figure  hath  4  Sides,  2  of  which  oppofite  are  parallel, 
and  of  4  Angles  the  2  at  each  end  being  equal  :  as  Fig.  12. 
Plate  C. 


Rule,. 


>  •  't  in 

6  To  measure  the  Cylinder ,  &c.  Ch.  r. 

Rule.  Multiply  half  the  Sum  of  the  2  Sides  (v  r)  and  (s  t)  by  the 
Length  (t  w)  gives  the  Anfwer.  Or  a  Diagonal  (r  t)  multiplied 
by  half  the  Sum  of  2  Perpendiculars  let 

fall  on  that  Diagonal  from  s  and  v.  Sum  ru  more  st  =  1.49 

Example.  The  Ends  r  u~  0.79 ;  st  =  0.7;  . .  -  ■  -  ■ 

Length  wt  =  .8888,  &c.  half  the  Sum  7  =  .745 

of  .79  and  .7  multiplied  in  .8  r  =  .66  in.  .8  r 

Prop.  3.  To  find  the  Area  of  the  Polygram .,  - - 

(  femetime s  called  an  irregular  Polygon ,  or  5960 

Multangle.)  - - 

Dfin.  This  is  any  Geometrical  Figure  .662  ri 

having  above  4  Sides,  which  are  uncer¬ 
tain,  and  generally  unequal  ;  as  are  alfo  its  Angles  :  as  Fig.  13. 
Plate  C. 

Rule.  Firft  divide  your  Figure  into  Trapeziums  and  Triangles,  and 
then  meafure  the  fame  as  under  Prop.  1.  §.  2.  and  §.4. 

Example.  Figure  1 3  is  divided  into. 


1.  The  Trapeziums  (u  t  m  q  v) 

2.  .  . . and  qmp  r  q 

3 .  And  the  T riangle  q  r  a  q. 


In  the  ift,  qt=iS. 26,  thefzr^.i^ 
ux=  5.i7,more/^~3.5=z8.67 


61171 

_ 73°4 _ 

Prod.  =  79.1571 

I11  2d  Trapez.  qp  —  15.73,  the  half  =  7.865?  „  , 

m  n  =  4.5,  more  r  s  =  2.3  1  =  6.81- — — jr 
In  3d  or  the  q  a=  10.7 2  ;  the  half  =  5.3 61  D  , 

:  the  Perpend.  =  3.27-  >  ro  . 


r  0 


53.560(55 


17.^272 


The  Sum  =  the  Area  of  the  whole  Fig.  13.  =  1 50.24495 
Prop.  4.  To  find  the  Area  of  a 


Cylinder. 

Defin.  This  Figure  is  defined 
under  Prop.  1 .  Chap.  2. 

Rule.  Multiply  the  Ambit  or 
Circumference  of  the  Cylinder 
by  its  Length,  and  to  that 
Rectangle  add  the  double  A  - 
rea  of  the  Bafe  or  End,  and 
the  Sum  is  the  whole  Area. 


V 


14.16 


Area  of  the  curved  part 
of  the  Cylinder  is 

therefore - ■■■■  ■ — 

Area  of  the  Bafe  =  .7854 
Ditto  =  .7854 

Whole  Area  (or  Sum)  =4.7124 


Example.  Ambit  of  the  Cylinder  =  3.1416  ;  Altitude  as  alfo  the 
Diameter  of  the  Bafe  =  1. 

But  there  are  2  other  ways  of  doing  this,  where  the  Diameter  and 
Altitude  are  equal.  As 


Prod.  =  113  .op  7  6  Area  Circle . 

4 


Sedt  4.  T0  measure  the  j4rea  of  the  Sphere ,  &c.  *7 

As,  2^/y, . Multiply  the  Area  of  the  Sphere  having  the  fame  Dia¬ 
meter  by  3,  and  divide  by  2. 

Or,  idly,  6  times  the  Area  of  the  Bafe  or  End  is  the  Anfwer.  Thus 
6  times  .7854  is  =  4.7124,  as  above. 

Prop.  5  .  "To  find  the  Convex  Superficial  Content  of  a  Sphere. 

Defin.  This  Body  is  defined  where  its  Solidity  is  meafured,  Prop.  4. 
Chap.  2.  and  5tis  reprefented  Fig.  6.  Plate  C. 

Rule.  T  he  Area  is  4  times  that  of 

a  great  Circle  3  therefore  having  1.  .7854  :  :  144. 

by  the  Diameter  found  the  Area  144 

of  a  great  Circle  of  any  Sphere, 
multiply  it  by  4,  and  you  have 
the  Anfwer. 

Example.  The  Diameter  of  a  Sphere 

being  12,  the  Area  of  the  fame  452  3P04  =  Area  of 

is  452.39,  as  per  Margin.  the  Sphere.- 

Prop.  6.  To  find  the  Superficies  (or  Area)  of  a  Pyramid. 

Defin.  This  is  a  folid  Body,  having  (generally)  a  Square  or  fome  re¬ 
gular  Polygon  for  its  Bafe,  being  tapering  like  the  Spire  of  a 
Steeple,  C 7c. 

Rule.  Multiply  the  Circumference  of  the  Bafe  (or  Sum  of  the  Sides) 
by  half  the  Altitude,  and  it  gives  the  Superficial  Content. 

Example.  The  Side  of  the  Bafe  of  a  Pyramid  (being  an  Odogon) 
is  =  5  .(5  5 ,  that  multiplied  by  8  =  the 
Number  of  Sides,  and  that  Produd 
by  half  the  Altitude  =  3  0.7,  the  laft 
Produd  is  the  Area  fought. 

Prop.  7.  To  find  the  Area  of  a  Cone. 

Defin.  The  Cone  is  a  Solid  which  hath  a 
Circle  for  its  Bafe,  from  whence  it  is 
gradually  tapering  upward  till  it  ter¬ 
minate  in  a  Point  diredly  over  the 
Center  of  its  Bafe  3  as  Fig.  5.  Plate  C. 

Rule.  As  the  Radius  of  the  Bafe  :  Is  to  1.  .785:4  ::  3 6 
the  Side  of  the  Cone  : :  So  is  the  Area  3  6 

of  the  Bafe  to  the  Area  of  the  Cone. - 

Example.  Diameter  of  the  Bafe  =  6  ;  28.27 44=  Area  of  the 

Side  of  the  Cone  ==  15:  So  the  Area  Bafe. 

of  the  Bafe  of  the  Cone  is  found  =  Rad.Baf.  Side.  Ar. Bafe  Ar.Cone 
28.27443  and  the  Area  of  the  Cone,  3.  15  ::  28^2744.  141.37 

as  by  the  2d  Analogy  =  141.37*  ■ 

Orr 


5*^5 

8 

The  Total  Sides  —  45.20 
Half  the  Altitude—  30.7 

■  . . .  IBJ 

Area  =  1 387.^4 


8  To  find  the  Area  of  the  Parts  of  a  Circle.  Ch.  I . 

O?  Note  farther.  That  the  Area  of  a  Cone  is  2=  that  of  a  Triangle, 
whofe  Perpendicular  is  the  Altitude  of  the  Cone,  and  the  Bafe 
—  the  Circumference  of  the  Cone  s  Bafe  :  For  in  Example, 
i  3.141 6  ::  6.  18.84 96  =  the  Bafe  or  Circumference  ;  half  of 
which  multiplied  by  the  15,  gives  the  Anfwer  as  before  =141.37. 

S  e  c  t.  V.  To  find  the  Area  of  the  Parts  of  a  Circle  ;  as  the 
Semicircle ,  Quadrant ,  Setter,  Segment ,  Lune  or  Crefcent , 
and  the  Trochoid  or  Cycloidal  Space. 

PROP.  i.  To  menfure  the  Semicircle ,  Quadrant ,  and  SeEtors  of  a 
Circle ,  alfo  the  Segment.  . 

Defin.  The  Semi  or  Half-Circle  is  the  Space  between  (d  mod) 
Fig.  1 4.  Plate  C  ;  the  Quadrant  or  Quarter  of  the  Circle  is  ( dmed ) 
the  Seder  is  cbrec  or  the  like,  lefs  or  more  than  a  Quadrant. 

Rule.  Multiply  1  fourth  of  the  Ark,  or  Curve  Line,  by  the  Dia¬ 
meter  of  the  Circle,  and  the  Produd  is  the  Area  required. 
Example.  The  Circumference  is  —  3.1416,  the  Diameter  of  that 

Circle  =  1. 

The  Ark  of  the  Half-Circle  debmd  as  bmd~  1.5708 
of  the  Quadrant  cmdc  as  mind  =  .7854 
of  the  Sedfor  cbrec  as  e  r  b  —  1.05 
So  that  1  fourth  of  3.1416  =  .7854  x  by  1,  gives  .7854  the  Area 
of  the  Circle. 

1  fourth  of  1.5708  =  .3927  x  by  1,  gives  *3927  theArea 
of  the  Half-Circle. 

1  fourth  of  .7854  =  .1963  x  by  i,  gives  .1963  3  the  Area 
of  the  Quadrant. 

1  fourth  of  1.05  —  .262/1  x  by  i,  gives  .262/1  the  Area 

of  the  Sedor.  r 

And  the  Area  of.  the  Sedor  (cbrec)  lefs  the  Area  of  the  Triangle 
(cbne  c)  gives  the  Area  of  the  Segment  (e  n  b  re)  Fig.  14-  Piute  C. 
Prop.  2.  To  find  the  Area  of  the  Lune. 

Defin.  This  is  a  Figure  like  a  Crefcent  or  increafing  Moon  ;  as 

(arnoa)  Fig.  15.  .  .  c  , 

Rule.  Find  firft  the  Area  of  the  Semicircle  (n  earn)  and  from  that 

dedud  that  of  the  Segment  (ncaon)  and  theRemainer  is  the  Area 
of  the  Lune. 

Example.  The  Diameter  n  a  =  1,  and  confequently  the  •  *3927 

Ark  am  —  1.5708,  and  Area=  -3927-  #  *121 

The  Area  of  the  Sedor  eaone  is  —  .256,  from  which  -  “* 

deduding  the  Area  of  the  T riangle  n  e)a  n  =  .  1 3  5 ,  -27^  7 


the  reft  is  the  Area  of  the  Segment  =  no  ac  n  —  .121  ;  which 
taken  from  the  Area  ol  the  Semicircle,  there  refteth  the  Anfwer 


=  *2717- 

Prop.  3.  To  find  the  Area  of  the  Trochoid ,  or  Cycloidal  Space. 

Defin.  This  Figure  (as  16,  Plate  C.)  is  generated  by  the  Circle 
(lb  or)  which  turneth  round  on  the  Line  arc,  the  Point  at  b 
beginning  at  a,  and  when  it  touches  the  Line  again  at  c,  the  Cy¬ 
cloidal  Curve  abc  is  finifhed,  and  the  Space  from  that  to  the  Line 
arc  contains  3  times  the  faid  generating  Circle. 

Rule.  Therefore  having  found  the  Area  of  a  Circle,  whofe  Diameter 
is  (r  b)  multiply  that  by  3,  and  it  produceth  the  Area  of  the  Cy¬ 
cloidal  Space. 

Example.  The  Line  rb~  1  ;  Area  of  the  Circle  =  .7854,  and  of 
the  Cycloidal  Space  ==  2.356. 


CHAP.  11. 


'The  oTkfenfuration  of  Solids. 


Sect.  I.  To  find  the  [olid  Content  of  a  Cylinder,  Paraf 

lelofizped  and  Prifim . 

P.  1.  To  meafure  the  Cylinder. 

p  ^  Defin.  A  Cylinder  is  a  folid  Body  having  a  Circle  for  its 
Bafe,  and  is  of  equal  Circumference  from  one  end  to 
the  other,  like  a  Rolling-Stone  for  Walks,  &c.  as  the 
Figure  17.  Plate  C. 

Ride.  Multiply  the  Area  of  the  Bafe  (found  as  under  Prop.  2.  of 
SeB.  2.  Chap.  1.)  by  the  Length,  and  the  Product  is  the  Anfwer. 

Example.  The  Diameter  of  the  Bafe,  as  (a  b)  or 
(c  d)  —  14.32,  the  Area  of  that  Circle  will  be 
found  161.056  ;  which  multiplied  by  the  Length 
(be)  =  14.32,  or  (ad)  the  lolid  Content,  is  =: 

2306.32192,  as  per  Margin. 

Prop.  2.  To  find  the  folid  Content  of  the  Parallelopipedon , 
and  of  the  Prifm. 

Defin.  This  Solid  is  bounded  by  4  Parallelograms, 
equal  and  parallel,  for  the  Sides ;  and  2  Squares 
or  Parallelograms,  equal  and  parallel,  for  the  Ends :  as  Fig.  18'. 
Plate  C.  B  Rule, 


161.056 

14.32 

5X53792 

2254784 

2306.321512 


io  To  find  the  Solid  Content  of  the  Cone,  See.  Ch.2. 


3.72 
3.72  ■ 

26784 

1 1  16 

13.$  3$  4=:  Area* 


Rule.  Multiply  the  Area  of  the  Bale  or  End  by  the  Length,  and  the 
Redangle  is  the  Anlwer. 

Example.  The  End  is  a  Area  at  the  end  138384 
Square  whofe  Side  is  Length  inverted  44. 1 3 

3.72,  and  the  Length  — - - 

—  31.44.  See  the  41 5 152. 

Operation  ,  where  1 3  S3  84 

(according  to  the  5  054 

Method  of  working  5535 

Cafe  5.  of  Sett.  5.  of  - 1 - 

Chap.  3.)  the  Solidity  435-°7P3  —  Content. 

is  found  435.0793. 

Note ,  That  a  Prifm  is  meafured  alfo  by  multiplying  the  Area  of 
the  Bafe  (which  is  either  a  Triangle  or  a  Polygon)  by  the 
Length  of  the  Prifm.  This  or  the  laft  Figure  are  three  times  a 
Pyramid  of  the  fame  Bafe  and  Altitude. 

Prop.  3.  To  find  the  folid  Content  of  the  Cone  :  And ,  idly,  of  a  Pyramid .. 

Dejin.  This  Figure  hath  a  Circle  for  its  Bafe,  and  is  defined  Prop  7. 
Sett.  4.  of  Chap.  1.  of  this  Appendix. 

Rule.  Multiply  the  Area  of  the  Bafe  by  one  third  of  the  perpendi¬ 
cular  Altitude  of  the  Cone,  and  that  Redangle  is  the  Anfwer. 

But  Note ,  That  to  find  the  Height  (it  being  a  folid  Body) 
muft  be  done  by  this  Rule,  as  Euclid  47.  1. 

From  the  Square  of  the  flant  Height  (ml.  Fig.  19.)  dedud  the 
Square  of  the  Semidiameter  of  the  Bafe,  as  (m  a)  and  the 
Square  Root  of  theRemainer  is  the  perpendicular  Altitude  (xl). 

Example.  The  Diameter  md\s  =  6,  the  flant  Height  m  l  =  5  5  and 
confequently  the  true  Altitude  (al)  =  4  :  for  5  fquared  lefs£ 
=  m  a  fquared,  =  16  =  the  Square  of  a  l ;  28.274 

that  is,  5  fquared  lefs  3  fquared,  is  ==  16  ; 
whofe  Root  is  4  a  l.  So  that^  as 
1.  .7854  :  :  3 <5.  28.274  =  the  Area  of  the 
Bafe  :  Which  multiplied  by  1  third  of  4  — 
i-3r,  theProdud  is  ==  37.6986^1. 

7o  meafure  the  Pyramid ,  you  muft  alfo  mul¬ 
tiply  the  Area  of  the  Bafe  by  a  Third 
of  the  perpendicular  Altitude  :  for  as  a 
Cone  is  1  Third  of  a  Cylinder  of  the  fame 


i-3n 


84822 

94246 

28274 


37.69%6ri=Anfw. 

Bafe  and  Altitude,  fo  is" a  Pyramid  i  Third  of  a  Prifm  or  Paral- 
lelopiped.  *Tis  defined  Prop. 6.  Seel.  4.  Chap.  1.  of  this  Appendix. 
Prop.  4.  To  find  the  folid  Content  of  a  Sphere , 

Defin. 


5ect.z.  To  measure  the  Tetrahedron,  See.  i  i 

Defin.  This  is  a  folid  Body,  every  way  perfectly  round,  fo  that  all 
Lines  drawn  from  the  Convex  Area  to  the  Center  are  equal.  It 
is  2  Thirds  of  a  Cylinder  of  the  fame  Diameter  of  the  Bafe  and 
Altitude  with  the  Diameter  of  the  Sphere,  or  of  a  Cylinder  cir- 
cumfcribed. 

Rule.  Find  the  Area  of  a  great  Circle,  as  Prop.  ?.  of  SeB.  4.  Chap.  1. 
which  multiply  by  the  Diameter ;  and  2  Thirds  of  the  Rectangle 
is  the  folid  Content  required. 

Example.  The  Diameter  of  a  Sphere  being  12,  the  Area  of  a  great 
Circle  (as  Fig.6.  Plate  C.)  is  =  113.0976;  which  multiplied  by 
the  Diameter  (or  Length  of  a  Cylinder)  12,  the  Rectangle  is  = 
1357. 171,  the  Solidity  of  the  Cylinder ;  2  Thirds  of  which  is 
the  folid  Content  of  the  Sphere  =  904.7808. 

Sect.  II.  To  find  the  Solidity  of  the  five  Platonic ,  or  Re¬ 
gular  Body Sy  viz.  the  Tetrahedron ,  Hexahedron,  Octahedron, 
Dodecahedron ,  and  kofihedron . 

PROP.  1.  To  meafure  the  Tetrahedron. 

Defin.  This  is  a  folid  Body  bounded  with  4  equal  equilateral. 
Triangles  ;  and  being  meafured  as  a  Pyramid,  it  needs  no  other 
Rule  than  as  under  Prop.  3.  of  SeB.  1.  Chap.  2.  See  Fig.  20.  Plate  C. 
Prop.  2.  To  find  the  Solidity  of  the  Hexahedron  or  Cube. 

Defin.  This  Solid  is  bounded  with  fix  equal  Geometrical  Squares. 
Rule.  Multiply  a  Side  in  itfelf,  and  that  Rectangle  by  the  Side  gives 
the  Anfwer.  See  Fig.  2 1 .  Plate  C. 

Prop.  3.  To  find  the  folid  Content  of  the  OBahedron. 

Defin.  This  Figure  is  bounded  with  8  equal  equilateral  Triangles, 
which  are  the  Bafes  of  as  many  Pyramids,  which  meet  iu  the  Cen¬ 
ter  of  a  Sphere,  (cut  of  which  this  Body  is  cut)  fo  that  it  being 
8  Pyramids.  (See  Fig.  22.  Plate  C.) 

Rule.  Firft  find  the  Area  of  one  of  the  Triangles,  then  take  with 
Callipers,  &c.  the  Didance  between  the  Center  of  that  Triangle 
and  that  of  the  oppofite  ;  by  one  fixth  part  of  which  multiply  the 
Area  of  any  one  Triangle  ;  and  that  Produ6t  multiply’d  by  8, 
this  lad  Redangle  gives  the  Solidity  required. 

'  Prop.  4.  To  find  the  folid  Content  of  the  Dodecahedron. 

Defin.  This  is  a  Solid  bounded  by  1 2  equal  Pentagons,  which  are 
the  Bafes  of  fo  many  Pyramids  that  meet  in  the  Center  of  this  Solid, 
or  of  a  Sphere  out  of  which  this  Body  is  cut.  See  Fig.i 3.  PlateC . 
Rule.  Therefore  take  with  a  Pair  of  Callipers  the  Diftance  from  the^ 
Center  of  one  Pentagon  to  that  of  it’s  oppofite,  and  by  1  fixth  of 

B  2  that 


12  Solid  Content  of  a  Parabolic  Conoid,  See.  Ch.2. 

that  multiplying  the  Area  of  any  of  the  Pentagons  ;  12  times  that 
Rectangle  gives  the  Solidity.  Or  twice  the  Diftance  of  the  oppefite 
Pentagons  multiplied  by  the  Area  of  1  Pentagon ,  gives  the  Anfwer. 

Prop.  5.  "To  find  the  Solidity  of  the  Lo/ihedron. 

Defin.  This  is  the  laft  of  the  5  Platonic  or  Regular  Bodies  :  it  is 
bounded  with  20  equal  equilateral  Triangles,  which  are  Bafes  to 
lb  many  Pyramids,  whofe  fmail  Ends  terminate  in  a  Point  in  the 
Center  of  a  Sphere  which  circumfcribeth  this  Solid,  and  out  of 
which  it  is  cut.  (See  Fig .  24.  Plate  C.) 

Rule.  Multiply  the  Area  of  one  Triangle  by  1  fixth  of  the  Diftance 
of  the  Centers  of  2  oppofite  Triangles  (taken  with  Callipers)  and 
that  Rectangle  multiplied  by  20  (the  Number  ol  Pyramids  in  the 
Body)  gives  the  Solidity  lought. 

I  have  not  thought  it  neceflary  to  give  Examples  to  thefe  5  Rules, 
becaufe  there  is  not  much  more  therein  befides  the  repeated  Men- 
furation  of  a  Pyramid,  which  is  taught  above.  But  I  have  chiefly 
inferted  them  for  the  fake  of  the  Definitions,  which  I  do  not  re¬ 
member  to  be  in  any  Trad  of  Meafuring,  no  more  than  many  other 
things  contained  in  other  Propolitions  of  this  Appendix. 

Sect.  HI.  To  find  the  f olid  Content  of  the  Parabolic  Conoid \ 

the  Parabolic  Spindle ,  the  Cylindroid ,  the  Sphereoid ,  and  tie 
Hyperbolic  Conoid. 

PROP.  i.  To  find  the  folid  Content  of  the  Parabolic  Conoid. 

Defin.  This  Solid  is  generated  by  the  Rotation  of  a  Semi- 
Parabola,  as  (p  s  s ,  Fig.  8.  Plate  C.)  round  its  Axis  s  s  ;  and  is^ 

• —  half  of  the  circumfcribing  Cylinder  p  q  s  x  a  s  p,  (or  1  and  half 
of  the  Cone  inferibed.)  Therefore 
Rule.  Multiply  the  Area  of  the  Bafe  by  the  Axis  or  greateft  Abfcifs, 
and  half  the  Redangle  is  the  Anfwer. 

Example.  The  Diameters  of  the  Figure  (as  ap )  =  14.32,  the  Area 
of  the  Bafe  will  be  found  16 1.05  6;  which  multiplied  by  the  Ab¬ 
fcifs  (s  s)  ~  14-32,  the  Redangle  is  =  2306.32122  ;  the  half  of 
which  is  =  1153.16026  the  Anfwer. 

Prop! 2.  To  find  the  Solidity  of  the  Parabolic  Spindle. 

Defin.  This  Figure  is  generated  by  the  Rotation  of  the  Semi-parabola 
round  its  Ordinat,  and  is  TV  of  the  circumfcribing  Cylinder. 
Therefore 

Rule.  Multiply  the  Content  found  as  a  Cylinder  by  8,  and  divide 

by  1 5 ,  the  Quote  is  the  Anfwer,  which  needs  no  Example. 

Prop  2.  To  find  the  folid  Content  of  the  Cylindroid. 

1  Defin. 


Seftq.  Solid  Content  of  the  Cylindroid ,  &c.  1 3 

Defin :  This  Figure  only  differs  from  that  under  Prof.  1.  Seel.  1.  of 
Chap .  2.  inafmuch  as  that  hath  a  Circle,  this  hath  an  Ellipfis  for 
its  Bale  :  fo  that  to  meafure  it, 

Rule.  Multiply  the  Bafe  found  as  per  Prop.  3.  Sell.  2.  Chap.  1.  by  the 
Length,  and  that  Produd  is  the  Anfwer. 

Example.  Admit  the  Latus  tranfverfum  (as  It,  Fig.’].  Plate  C.)  by 
c  dz=.  the  Diameter  Conjugate,  (i.  e.  fuppofe  It  =  15.34,  ancf 
cd~  12.28)  the  Area  is™  147.25,  which  multiply,  cl  by  the 
Length  =  i.Sri,  the  Anfwer  is  —  272.45. 

Prop.  4.  ‘To  find  the  folid  Content  of  the  Sphereoid. 

Defin.  This  Figure  is  generated  by  the  Rotation  of  the  Semi-Ellipfis 
round  its  Axis,  or  Latus  tranfverfum;  and  dis  by  fome  called  the 
Prolate  Sphereoid,  to  diftinguifh  it  from  that  which  is  generated 
by  the  Rotation  of  a  Semi-Ellipfis,  which  turns  round  its  Dia¬ 
meter  Conjugate,  and  is  called  an  Oblate  Sphereoid,  (of  which 
Figure,  dis  averted  by  the  moft  Learned,  our  Earth  is,  the  Dia¬ 
meter  at  the  Equator  being  greater  than  between  the  Poles.) 
This  Prolate  Sphereoid  is  2  Thirds  of  a  Cylinder,  whofe  Bafe’s 
Diameter  is  =  the  greateff  Diameter  of  the  Sphereoid,  and  its 
Altitude  =  the  Latus  tranfverfum  of  the  Ellipfis. 

Rule.  Multiply  the  Area  of  a  Circle,  whofe  Bafe  is  the  Conjugate 
Diameter,  (or  here  the  greateft  Diameter  of  the  Sphereoid)  by 
the  Length,  and  2  Thirds  of  the  Produd  is  the  Content  of  the 
Sphereoid. 

Example.  The  Diameter  in  the  middle  —  14-32,  as  c  d ,  Fig.  7.  the  * 
Area  of  that  Circle  16 1.05  6,  which  multiply di  in  the  Length 
ltz=zi4,  gives  200.48  ;  2  Thirds  of  which  =  13 3. <55,  the  Anfwer.  * 

Prop.  5.  To  find  the  Solidity  of  the  Hyperbolic  Conoid. 

Defin.  This  Figure  is  generated  by  the  Rotation  of  the  Semi-Hyper¬ 
bola  (z,  hr  i)  Fig.  9.  round  the  Abfciffa  z,  i  ;  which  formeth  the 
Hyperbolic  Conoid  h  r  i  nz,  h. 

Ride.  The  Latus  tranfverfum  =  i  0,  multiply  dl  by  6  ;  more  the  Axis 
or  the  Abfciffa  i  z,  multiply  M  by  6  is  —  the  Divifor. 

idly.  Multiply  (h  a  i  s  n  z,  h)  =  the  Content  of  the  Cylinder  (whofe  - 
Diameter  is  equal  to  the  whole  Ordinat  h  n ,  and  its  Length  = 
the  Abfciffa  z,  1)  in  3  times  the  Latus  tranfverfum,  more  2  times 
the  Abfciffa,  and  that  Redangle  is  =  a  Dividend,*  which  di¬ 
vided,  there  arifeth  the  Quotient,  which  is  the  Solidity  required. 

Example.  The  whole  Ordinat  (or  Diameter)  hn=  3.51,  the  Ab-  - 
feifs  or  Axis  i%>  =  ha  =2.43,  and.  the  Latus  tranfverfum  i  0  < 
=  2. id. 


The  e 


14  'The  Solidity  of  the  Fruftums  of  a  Com, See.  Ch.z. 

The  Content  of  the  Cylinder  ha  snz,hy  is  therefore  =  23.5 13^  -- 

The  Latus  tranfuerfum  mult,  in  3  ==  6.487  o  _  >Mult. 

The  Axis  or  Abfcifla  mult,  in  2  =  4.8  2  J  - I— 

The  Latus  tranfverfum  mult,  in  6  =  12.96  1  265.6969  ==  Pro 

The  Axis  multiplied  in  6  is  . .  .  =  14.46  |  18  9*16  Yp  ^ 

=  Sum  or  Divifor  =  27.42  24 649  ^theAnfw. 

Sect.  IV.  To  find  the  Solidity  of  the  Frufhtms  of  a  Cone , 

Sphere,  and  Sphereoid . 

PROP.  I.  To  find  the  folid  Content  of  the  Fruflum  of  a  Cone  or  Pyramid . 
Defin.  This  may  be  done  feveral  ways  :  as  to  find  the  Content 
of  that  part  of  the  Cone  (drrmad)  Fig.  19.  Plate  C. 

Rule.  1.  Find  the  Content  of  the  whole  Cone  ( dlmd )  then  deduc¬ 
ing  the  Content  of  the  upper  part  (rlr)  the  reft  is  the  Content 
of  the  Fruftum  (drrmd.) 

All  the  difficulty  (more  than  as  Prop.  3.  SeEl.  1.  of  this  Chap.)  is  to 
find  the  Height  (al)  which  is  done  by  this  Rule,  That  the  ho- 
mogeneal  Sides  of  fimilar  Triangles  are  in  proportion  :  fo  that  as 
?n  n.  m  r  : :  m  a*  ml;  whence  a  Perpendicular  let  fall  to  a>  is  the 
true  Altitude  of  the  Cone. 

Rule  2.  But  more  general  for  a  Cone,  Pyramid ,  &c.  without  the  upper 
part :  Multiply  the  Areas  of  the  greater  and  lefter  Ends  together, 
extrad  the  Square  Root  of  the  Produd  ;  then  multiply  the  Sum 
of  the  faid  Root,  and  2  Areas  of  the  Ends  by  one  tiiird  of  the 
.Altitude  of  the  Fruftum,  and  the  Produd  is  the  Content. 

Example.  In  Fig.  19.  Plate  C.  the  Area  of  the  greater  Bafe  (modxm) 
is  —  36.72  ;  of  the  lefter  End  (as  rsrsr)  =  1 5.5  ;  the  Produd  of 
which  is  —  569.16,  whofe  Square  Root  is  23.857  ;  which  added 
to  the  2  Areas,  gives  ==r  76.077  ;  which  multiply  *d  by  1  third  of 
the  Altitude  nr  =  6.6  r,  the  Produd  is  the  folid  Content  of 
the  Fruftum  =  507.179^1* 

Prop.  2.  To  find  the  folid  Content  of  the  Fruflum  of  a  Sphere  or  Glebe. 
Defin.  By  a  Segment  is  meant  a  part  of  the  Sphere  cut  off  parallel 
to  the  Diameter  by  a  right  Line  :  as  bn  e  rb,  Fig.  14.  Plate  C. 
Rule.  Find  the  Area  of  the  Segment’s  Bafe,  which  multiply  by  the 
Altitude,  referving  the  Produd.  Then 
To  half  the  Altitude  of  the  greater  Fruftum  add  1  fixth  of  the  Al¬ 
titude  of  the  lefter,  and  multiply  the  Sum  by  the  referv’d  Redan¬ 
gle,  and  divide  this  laft  by  the  greater  Fruftum’s  Altitude,  and  the 
Quote  is  the  lefter  Fruftum’s  Solidity  required. 
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Se£t  4.  The  Frujiums  of  a  Sphereoid,  dec.  if 

Example.  Diameter  of  the  leffer  Fruftum  =  6 —  be.  Area —  28.2744  . 

Its  Altitude  —  ns . —  5 

Altit.  of  the  greater  Fruftum  —  no=  7  )  RefervdRe&ang.^^  7'^  o 

Half  that  Altitude  is . ±2,?  7  c  ».  . 

1.  Sixth  of  the  Altit.  of  the  lelter  —.83  ri  J  Um  mUitlP  uzzj$'}LL 

Produd  —  <5i2.(5npn 
r  Seventh  of  which  laftFrodudt  is  ==  87.5  16  —  the  Solidity  of  the 
Fruftum  required. 

Note ,  That  if  you  divide  the  Square  of  the  Diameter  of  the  Fruftum3 s 
Bafe  by  the  Altitude  of  either  Fruftum ,  the  Quote  is  the  other 
Fruftum3 s  Altitude. 

Prop.  3.  To  find  the  felid  Content  of  the  middle  Fruftum  of  a  Sphereoid. 
Defin.  This  is  represented  by  rai  fer,  Fig. 7.  like  a  Cask. 

Rule.  The  eafieft  Rule,  and  what  is  near  the  Truth,  is  this:  Mul¬ 
tiply  the  Difference  of  the  Bung  and  Head  Diameters  by  .7,  and 
add  the  Product  to  the  Head  Diameter  j  to  that  Sum  find  the 
Area  of  a  Circle,  and  multiply  it  by  the  Length  of  the  Cask, 
and  that  Product  is  the  Anfwer. 

Example.  The  Bung  Diameter  20  =  c  dy  Head  15:  =  ra  or  i  i> s 
Length  00  —  12.  The  Difference  between  the  Bung  and  Head* 
=  5,  which  multiply M  by  .7  Is  3.5  ;  which  added  to  the  Head  15,, 
gives  18.5  for  a  mean  Diameter,  whofe  Area  is  —  268.803  ,* 
which  multiply^  by  the  Length  — 12,  the  Solidity  is—  3225.638  ■ 
zzr  the  Content  of  the  faid  Fruftum  ( radioir .) 

Note ,  That  if  the  Sphereoid  be  cut  in  the  middle  of  (t  m)  by  a  Plain  • 
(r  a)  that  part  ( rst  a  or)  is  5  Ninths  of  a  Cylinder,  whofe  Bafe  is  ^ 
(r  oa)  and  the  Altitude  (0  t.) 

I  believe  I  have,  in  the  Pages  preceding  of  this  Appendix,  fhewn ' 
the  beft  Ways  of  Meafuring  a  greater  Variety  of  Superficies  and . 
Solids  than  any  Book  wrote  purely  on  that  Subject  contains :  and  to 
clofe  this  Chapter  of  Solid  Meafure,  I  may  farther  add,  There  is  no 
Body,  tho  never  fo  irregular,  but  what  may  have  its  Content  dif- 
cover’d  by  the  help  of  Water.  For  example,  I  would  know  the  ’ 
folid  Inches  in  a  Faggot. 

Firft,  I  put  Water  into  a  Veffel  (fuppole  36  Inch  by  20,  and  is  a 
Paralleiopipedon  ;  and  taking  the  Depth,  I  find  it  30  Inches  deep)  • 
into  which  I  immerfe  the  Faggot,  fo  as  to  cover  it  with  Water ;  and 
taking  the  Depth  again,  I  find  it  33  Inches  deep,  or  3  more  than  - 
before  the  Faggot  w  as  in  :  fo  the  faid  36  by  20  —  720  multiply  *d  in  < 
this  3,  produceth  2160,  the  Inches  folid  contained  in  the  Faggot. 


1(5  Brief  and  Vfeful  Objer-vations,  dec. 


Brief  and  Ufeful  Obfervatiom  on  the  moft  Proper  Instruments  t* 
be  ufed  in  the  Menfuration  of  fever al  things 9  See. 

BRicklayers  Work  is  beft  meafured  by  the'Foot  and  ioo  Parts:  for  the  Divifor 
being  272  and  a  quarter,  (which  is  the  Feet  in  one  Rod,  or  the  Square 
of  1 6  Foot  and  a  half)  to  reduce  Feet  into  Rods,  by  which  Denomination 
they  value  their  Work  ;  it  isneceflary  that  the  Superficies  of  the  Walls  be¬ 
ing  the  Dividends,  fhould  be  Feet  and  Decimal  Parts, 
asthe  Divifor  is — -  ■  - - - — - - 


Or  without  the  Rod,  the  fhortefl  Way  is  to  multiply  any 
Number  of  Feet  by  the  Value  of  1  Foot  at  the  Rate 
agreed  on  per  Rod,  as  at  /. 5  :  10  : — ,  the  Foot  is  in  Va¬ 
lue  l.  .020202,  &c. 

Here  the  Multiplier  being  .020202,  QPc.  or  .02 r  2,  I  only 
multiply  the  Feet  on  the  flat  Wall  by  2,  and  add  every 


rz  272.25  Feet. 


.02 


5.4450 


5.499  r  I 


other  Figure  of  the  Product  till  there  are  but  2  :  which  are  the  Integers;  and 
the  Fractions  to  the  right  hand.  -  u  .  .  * 

'Example  2.  What  is  the.  Value  of  1361.25  Foot,  Brick  and  half  thick,  at 
/.  .0202020202,  QPc.  or  .02  r  2 7.  per  Foot, 

•Or  7.5  : 10  per  Rod.  See  the  Operation.  Foot  1361.25 

Multiply  ....  —  .02  r 

As  per  Rule,  add  every  other  of  —  27.2250 

Sun\  or  AnlWer  —  2  7 .4999 ,  See.  or  /.  2  7 ; 5 

Carpenters  Work.  The  common  two  Foot  ferves  as  well  as  any  other  Inftrument 
to  meafure  Flooring,  Partitioning,  and  Roofing ;  they  being  each  valued  by 
the  Square  of  100  Foot  :  fo  that  Feet  multiply’d  by  Feet,  and  2  Figures  cut 
off  towards  the  right  hand,  gives  the  Squares  towards  the  left  hand. 

Tab,  tors  ard  Plafertrs  giving  in  and  valuing  their  Work  by  the  Yard,  I  think 
the  beft  Inftrument  for  them  to  take  their  Dimenfions  with,  to  be  a  Yard 
divided  into  ico  equal  Parts.  _  .  „ 

Glajiers  Work  and  Glafs  being  valued  by  the  Foot,  and  Crown-Glafs  being  to  be 
done  accurately,  ought  to  be  mealured  by  the  Foot,  and  Decimal,  or  ico 
Parts  of  a  Foot.  . 

Joiners  Work  (as  Wainfcot,  efpecially  Oak)  being  valued  by  the  Yard,  ought  to 
be  meafured  by  the  Foot  divided  into  100  Parts,  (as  being  of  confiderable 
Value)  and  the  Sum  of  the  Feet  divided  by  9,  (the  Square  Feet  in  a  Yard.) 

Land.  The  beft  Inftrument  to  meafure  it  with,  is  a  4  Pole  Chain,  divided  into 
100  Parts  or  Links :  for  40  Angle  Pole  long  and  4  broad  making  160  fquare 
Perches  or  1  Acre  ;  if  the  Chain  be  4  Pole  long,  then  10  long  and  1  broad 
make  an  Acre.  So  that  whatever  the  Dimenfions  be  in  fquare  Chains  and 
Links  (or  hundred  Parts)  inftead-  of  dividing  them  by  160,  if  they  were 
meafured  by  a  1  Pole  Chain,  here  you  have  nothing  to 
do  but  to  cut  off  5  places  from  any  Product  to  give  Chains . 

the  Acres.  As  fuppofe  a  Field  be  40  Chains  and  30  -  40.30 

Links  long,  and  the  Breadth  30.40  Chains ;  the  Con-  30.40 

tent,  by  dividing  the  Product  by  10,  (or  cutting  oft  1  . - — — * 

place  befides  the  4  which  are  Decimals)  is  122.5 12  Acres.  122.512,00  Acres* 
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